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A DISCUSSION OF THE ARRANGEMENT, DESIGN, CONSTRUCTION AND OPERATION ОГ LOCOMOTIVE 
TERMINAL FACILITIES TO OBTAIN THE GREATEST EFFICIENCY. 


Introduction. 

The ейсіспсу of the motive power department is generally dc- 
termined, first, by the average percentage of the total number of 
locomotives owned that are ready for the use of the transpor- 
tation department; second, by the number of engine failures; 
and third, by the cost of locomotive repairs and maintenance. 

In an attempt to improve any or all of these features it will 
be found that the problem divides itself into four general parts: 


number of locomotives to be handled per day and the class of 
service in which they are engaged. А terminal that turns 200 
locomotives in 24 hours, practically all freight, would of course 
not be well suited for turning 25 engines in mixed service; not 
only would the size of the house be different, but the organiza- 
tion of the forces and the methods of doing the work would 
be altered. 

Class of trafic on the road and the methods of despatching 


(1) The design of the loco- 
motive; (2) repair shops; (3? 
engine houses, and (4) opera- 
tion on the road. Of these, 
the first is usually beyond con: 
trol as far as immediate re- 
sults are concerned, but the 
other three are capable of 
showing quick returns if саге- 
iully analyzed. 

It is the purpose of this se- 
ries of articles to discuss n 
all its details the third factor, 
i. e, locomotive terminals. It 
is this point that is very large- 
ly responsible for engine fail- 
ures and the cost of mainte- 
nance, and it is principally re- 
sponsible, зо far as the mo- 
live power department is соп- 
cerned, for the percentage of 
time that the locomotives in 
service are ready for the use 
of the transportation depart- 
ment. Careful study of the 
many operations and arrange- 
ments at the different division 
points will probably result in 
a greater immediate improve- 
ment in the general efficiency 
than would be possible in any 
other way. Тһе others аге 
important — very important -- 
but the design and condition 
oÍ the division terminals is 
usually the weakest feature on 
most roads. 


General Conditions. 


There are probably no two 
locomotive terminals in the 
country, even those on the 
same road and on the same 
division, that present exactly 


the same problems in all respects and, taking the country as a 
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terminal is 


have a decided influence on the 
best methods of handling a lo- 
comotive terminal. The grade 
of water used for boilers on a 
division sometimes makes a 
very great difference іп the 
scheme of operation. If boil- 
crs have to be washed every 
seven days a type of engine 
house differing in detail as 
well as different methods will 
be required than when boilers 
are washed once in 30 days 
and then only to comply with 
the law. Assigned or pooled 
locomotives influence the prob- 
lem; labor conditions in the 
vicinity, the cost of ground 
and shape of the plot also have 
to be taken into serious con- 
sideration. 

All of these varying con- 
ditions and others, such as dis- 
tance to the main repair shop 
and quality of the fuel, which 
will readily suggest themselves, 
make it impossible to say that 
wny one kind of structure or 
any particular way of doing 
the work or of organizing the 
force is universally the best. 


General Principles. 


In spite of the various con- 
ditions mentioned above it is 
possible to formulate some 
general rules that are applica- 
ble in every case. Their appli- 
cation may and should differ 
at different points, but the 
ruies themselves can be accept- 
cd as sound. 

In the first place, the basis 
of cfficiency of a locomotive 


time and everything should be considered with 


whole, the conditions are so differcnt in various sections as to 
make it the height of folly to erect structures and adopt meth- 
ods in California or Georgia that would be perfectly suited to 
the conditions in Montana or Маше. The colder climates com- 
plicate the problem and warmer climatcs simplify it greatly. 

Another feature that influences the decision as to the way 
to obtain the best results is a fairly accurate idea of the 


the idea of arranging for the shortest possible number of 
minutes between uncoupling the engine from its train and 
coupling it on again. This, as far as the mechanical department 
on most roads is concerned, means the shortest interval from 
crossing the switches to go to the coal chute to the time it is 
ready to again go to the yard. 

To obtain the best results in saving time between the yard 
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switches and the turntable it is desirable that any locomotive 
stand still at any one point the minimum length of time to com- 
plete any single operation. The clinker pit will probably re- 
quire the maximum period of delay on any individual locomo- 
tive, but if it is of sufficient size and a sufficient force is em- 
ployed the average time at this point per locomotive can be 
brought to a very reasonable figure, probably not more than 
the average delay at other points, such as coal chute or stand pipe. 
If this is not the case, then there is no objection to delaying the 
locomotives at other points for the same length of time. If, assum- 
ing that locomotives are coaled singly, it takes between three and 
five minutes to locate the engine vnder the chute and take on 
coal, the average delay at any other point should not be greater 
than this, which, of course, means that the cinder pit and the 
force operating it shall be large enough to take care of sufficient 
engines at one time to permit the average delay at this point to 
equal that at the coal chute. Where several are coaled at once 
then the average time will probably be less than would be prac- 
tical at the cinder or inspection pit and sand and water could be 
taken at the same stop. It is not usually advisable, however, to 
perform these three operations at cne stop. 

After entering the house the same time basis will still apply 
and every necessary operation should be arranged to be per- 
formed as quickly as possible cousistent with good work. At 
points where poor boiler water has to be used and it is neces- 
sary to wash out at fairly frequent intervals this operation will 
probably be the longest single one (Бас is customarily performed 
and it is practically compulsory in such cases to provide a blow- 
ing down system of a capacity to empty a boiler with steam at 
180 Ibs. pressure in not more than 30 minutes; also to provide 
water for washing out with a pressure of at least 100 lbs. and a 
temperature of about 150 degs. Provision for then filling the 
boiler with water at a temperature of 190 degrees and a supply 
of steam for use if desired, with a: least 100 lbs. pressure, will 
be found to be of great advantagc. When appliances of this 
kind are provided and an efficient fire kindler is used it should 
be possible to bring an engine in, thcroughly wash the boiler and 
have it again on the turntable with a good fire and тоо lbs. of 
steam in not to exceed two hours under normal conditions. 

Other general principles that are applicable in all cases are— 
that the house should be well lighted, hoth by natural and arti- 
ficial light; the floor should be in good condition and perfectly 
drained so that it will be impossible for pools of water to col- 
lect; that in cold weather a supply of heat be provided that 
will keep the house at a comfortable temperature under all rea- 
sonable circumstances and so arranged that the machinery of 
a locomotive will be rapidly dried cut and the workmen will be 
able to quickly warm themselves after having been out in the 
cold. The ventilation should be such as to keep the house com- 
paratively clear of smoke and steam under all ordinary con- 
ditions. Work benches, small stores, tools that are often used, 
emery wheels, etc, should be provided at convenient points 
throughout the house to reduce the amount of travel back and 
forth to a minimum. 

Comfort of the workmen—not so much their physical com- 
fort except as that influences their mental condition—but a 
satisfied feeling throughout the force, is a most important factor 
in efficient engine house work. Lockers, wash and toilet rooms, 
kept in first-class condition, are necessary adjuncts to all mod- 
ern engine houses and should not be overlooked іп any case. 
Where the piece or bonus method of payment is in use the times 
and prices should be based on the facilities and conditions at 
cach place. If the day rate is in fcrce, good sound horse sense 
in dealing with individual cases is cssential. 

Even with the very best conditions, as outlined to some extent 
above, unless the organization of the force is on a sound basis, 
the results will be unsatisfactory, but if the engine house force 
is properly organized, excellent results can be obtained with 
very ordinary conditions. It is impossible to lav down any set 
rules for the organization of terminal forces which would fit 
all cases except to say that the path of responsibility be direct 
and clearly defined. Each foreman, and indeed each workman, 


should have his duties clearly set forth and be held entirely re- 
sponsible for their satisfactory performance. It has been proven 
that ample supervision, instead of being a heavy charge for non- 
productive labor, will prove to be a decided saving because of 
increased efficiency. 


Track Arrangement. 


Cost of the ground, shape of the plot and capacity of the ter- 
minal have so large an effect upon the relative location of the 
different buildings and the location of the tracks in the neigh- 
borhood that but a few general principles can be given as uni- 
versally applicable. In the first place the arrangement should 
be such that when the locomotive starts for the turntable it 
will reccive coal, sand, water, be inspected and have the fire 
and ash pan cleaned without any switching and on a direct line. 
Arrangements should be made so that it will be possible to pass 
any locomotive around those that тау be ahead of it and on to 
the turntable after completing any one or more of these various 
operations. There should be separate tracks for incoming and 
outgoing locomotives, with either cross-overs or special ar- 
rangements, so that, if necessary, cutgoing engines can undergo 
the same operations as incoming lccomotives. This is best ar- 
ranged by having a small cinder pit on the outgoing track sepa- 
rate and distinct from the main cinder pit, although located ad- 
jacent to it; one or more water stand pipes on the outgoing track 
and a cross-over in the case of a trestle coal chute or a separate 
hopper in the case of a multiple track chute for coaling. 

Standing tracks for storing locomotives which either do not 
have to go into the house at all or have been given the attention 
required in the house and are ready for service, but are not yet 
ordered, should be provided and arranged to permit any loco- 
motive standing on them to reach the outgoing track without in- 
convenience. While most of the locomotive terminals that have 
been designed in the last six or eight years have an arrangement 
of tracks which, as conditions will permit, include most of the 
ideas mentioned, we only present three of the latest examples 
built, all of which are located on the Boston & Albany Rail- 
road, and although erected simultaneously are different in many 
respects. In the first place, the type of coal chute used requires 
a different track arrangement, that at Beacon Park having a 
trestle type with pockets on the sides and the other two designs 
having hoppers supported by a stecl structüre and spanning sev- 
eral tracks. It will be noticed that in each case there are four 
tracks coming to {һе turntable from the cinder pit, with the ex- 
ception of West Springfield, where future plans make it іпай- 
visable. Two of these tracks are for incoming and two for out- 
going locomotives. This gives ample provision when cross- 
overs are provided for separating any locomotive out of a bunch 
and getting it to the house ahead of others. 

Other features of the layout are evident in the illustrations 
and while these arrangements may not be ideal they are well 
suited to the conditions at the various points mentioned. Beacon 
Park at present handles 107 locomotives per day, West Spring- 
feld ror and Rensselaer 47. 


Turntables. 


The very general and increasing introduction of the Mallet 
articulated compound locomotives makes the proper length of 
the turntable a matter of considerable importance. Where the 
articulated locomotives are to be used in road service it will, of 
course, be necessary to turn them the same as other locomotives 
and while roo ft. has up to very recently been considered the 
maximum length for a turntable {1,15 will have to be increased 
when locomotives with over 9o ft. tctal wheel base, such as have 
recently been built, arc to be handled. It is practically impos- 
sible to say that the articulated compound engines will not be 
изей at any given point inside the next ten years and it is 
advisable to give this possibility full weight in deciding upon the 
size of the turntable. 

'That turntables should be power driven in all cases is not dis- 
puted, and with the successful arrangements, employing gaso- 
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line engines or electric motors, now in use, which may be ap- 
plied to either old or new tables, ii is unnecessary to give this 
question any discussion. Тһе advisability of having two sepa- 
rate sources of power for operating the table, as, for instance, 
a gasoline engine on one end and an electric motor on the other, 
the latter to be used normally, is worthy of consideration. As 
most roundhouses are now provided with electric current it is 
considered profitable to use the electric motor on the turntables 
at such places; but with the forces organized to work with a 
power driven table all care should be taken to prevent its fail- 
ure and, because of the difficult conditions, more or less unskilled 
handling and the possibility of accidents, it is considered wise at 
some points to install an emergency source of power. The electric 
circuit leading to the turntable motor should always be under- 
ground and the contact at the center ри! should be weli pro- 
tected. A duplicate circuit leading to this motor from the source 
of power is advisable if the wires are exposed at any point. 
These circuits should never be put on top of the buildings where 
they would be subject to injury from wind or fire. 

Locks should always be installed on the turntable, and it is 
well to have them connected with a signal light located on the 
table. It is also important to have the tracks line up with the 
table at both ends. 

One of the illustrations shows' a turntable pit which is prac- 
tically ideal in climates where there is much snow or cold weather. 
The floor is of concrete and drains to a large outlet. The walls 
are also of concrete of ample thickness to retain their position 
and prevent cracking and are reinforced along the top by two 
circles of inverted rails, which are set flush with the top of the 
wall and give a bearing and fastening for the ends of the track 
rails. This distributes the blow over the concrete and prevents 
crushing at the rails. А ro-inch wooden cap is sometimes suc- 
cessfully used for the same purpose. А particularly noticeable 
feature of the pit illustrated is the arrangement of that part of 
the floor outside of the circle rail from the side wall to the top 
of the rail, so that it is not possible for snow or ice or any débris 
to collect outside of the circle rail. Short wooden or steel ties 
make a satisfactory support for the circle rail. A recess formed 
in the outer wall and covered over at the top forms a very handy 
place to store large wrenches, jacks or other tools usually found 
lying on top of the table or in the bottom of the pit and makes 
it possible to examine or repair the trucks on the ends of the 
table. A horizontal extension of the foundation of the circle rail 
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tion ; all of the snow іп the ри is melted, forming a pool of warm 
water, into which the snow from the table and the circle inside 
of the house can be quickly shoveled and melted. When the pit 
is half full of warm water the drain can be opened and the water 
discharged. 

Roundhouse Structure. 


The number of stalls or pits required at any point is easily 
arrived at by determining the proportion of the total time that 
the locomotives, which are to be handled, are in the hands of 
the mechanical department. Under normal conditions on most 


VIEW OF TURNTABLE PIT AT WEST SPRINGFIELD TERMINAL— 
B. & A. R. R. 


roads this should not exceed 25 per cent, and the number of 
pits required, assuming that all locomotives are to be taken care 
of inside of the engine house, is equal to 25 per cent. of the total 
number assigned to the division. This allows an average of six 
hours per locómotive on each pit, if it is assumed that all of the 
engines on a division are turned during 24 hours. The average 
detention, however, should not be more than three hours, leaving 
ample leaway for a sudden rush of power into the house if 
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SECTION OF TURNTABLE PIT USED ON THE BOSTON & ALBANY RAILROAD. 


on diametrically oppposite sides of the pit, for a short distance 
inward, will be found very useful when it is necessary to jack up 
the table. Tar concrete is sometimes used for a pit floor, as it 
has great elasticity and will not crack easily from heaving of 
the soil below. 

At points where the snow fall 1$ large a spiral arrangement 
of 2-in. pipe having six or seven turns, in the bottom of the pit 
and connected to the steam supply, will be found to be of great 
advantage. When this is installed, arrangement is made to close 
the drain leading from the pit and steam being turned into this 
pipe, the lower end is opened sufficiently tc cause a good circula- 


arrangements are made for storing engines ready for service 
outside of the house, which can be done without any detriment to 
the power and with little expense. The amount of repair work 
done at each particular point also influences the number of pits, 
and it may be advisable to add on three or four extra pits, 
forming, in effect, a shop to be used entirely for repair work. 
An example of an arrangement of this kind is seen in the East 
Buffalo engine house of the New York Central Lines, which was 
fully illustrated and described in the January, 1909, issue of this 
journal. 

There are practically but two materials now being used for 
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the walls of engine houses, viz., brick and concrete. The roofs 
are usually of wooden construction, but in a number of cases 
reinforced concrete is being tried and a few houses have steel 
roof trusses. It is possible to have a combination of the three 
principal materials, which has a number of excellent features. 
For example, there might be concrete pilasters in the outer circle, 
wooden roof structure and a brick filling below and above the 


the expense of repairs is comparatively small, whereas if the 
outer wall is of concrete, the damage is likely to be considerable, 
as 15 also the case where it 1s all of brick. 

Reinforced concrete seems to have many features of advantage 
as a material for engine house structures, but no examples have 
been in service a sufficient length of time to determine its disad- 
vantages accurately. 


Among recent examples of houses built 
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exclusively of this material is a small house on the Lehigh Valley 
at Tifft Farm near Buffalo and a hotse on the Union Railroad at 
Oak Hill near Pittsburgh. The latter structure is shown in the 
illustrations. It is also being tried out at a number of other 
points throughout the country. Wood, however, still forms the 
most popular material for roof construction in an engine house 
and has much in its favor. The three engine houses on the 
Boston & Albany, mentioned above, have a wooden roof struc- 
ture arranged in two different designs, as has also the engine 
house at Ashtabula on the Lake Shore & Michigan Southern 
Railway. Steel roof trusses have been successfully used at a 
number of points, but require very close attention to prevent 


windows in the outer circle, the lintels being made of I-beam set rapid deterioration. 


into the concrete posts. 
this kind is the fact that when an engine goes through the wall 
of a house, as occasionally happens in spite of all precautions, 


One advantage of an arrangement of 


For economy in heating it is advisable to have the volume of 
air in the house as small as possible, which means that the roof 
should be flat and set low. For good ventilation, however, which 
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is fully as important as heating, it is advisable to have either 
considerable pitch to the roof with openings at the proper points, 
or a large monitor with windows at the sides. 

For good lighting it 1s necessary to have either a roof which 
permits lighting in the center of the house or to have high walls 
giving large light area on the inner and outer circles. The light- 
ing and ventilating consideration will overcome the heating feat- 
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and, as may be seen in the interior view, there are practically 
no dark places anywhere in the house. 

Since the interior of an engine house, especially at the top, 15 
usually at a fairly warm temperature, it 1$ not necessary to have 
a decided pitch to the roof for the purpose of preventing a heavy 
load of snow in cold climates, and it is necessary only to give 
sufficient pitch. for drainage. 


In this connection it might be 


GENERAL VIEW OF THE REINFORCED CONCRETE ENGINE HOUSE AT OAK HILL—UNION RAILROAD. 


INTERIOR OF OAK HILL ENGINE HOUSE SHOWING ROOF BEAMS AND SMOKE JACKS. 


ure at a majority of places and the type of house built at West 
Springfield and at Ashtabula, in both of which all of these feat- 
ures were given most careful study, illustrate two successful 
methods of obtaining good light and ventilation without an ex- 
cessive increase of volume and consequent difficulty in heating. 
In the West Springfield design there is а 5-in. opening under- 
neath the eaves of the monitor around the roof which permits a 
circulation of air into and out of this part of the house and 
rapidly carries away the steam and gases that naturally collect 
at this highest point. The purlins are laid parallel to the direction 
of the air currents, greatly assisting the free and rapid move- 
ment of the air. When the weather permits, opening of the win- 
dows still further assists in the discharge of the fumes. This 
type of structure gives an exceedingly well distributed light area, 


mentioned that it is very desirable not to have the roof drain 
into the inner circle and if the form decided upon slopes that 
way, the eaves should be pitched backward so as to make the 
gutter come just inside the doors and drain through pipes inside 
of the house. This will prevent the collection of ice along the 
inner circle, which is otherwise unavoidable in cold weather. A 
steam pipe running along the гооі with connections extending 
down below the level of the roof into each gutter pipe has been 
found very useful for thawing out frozen drain pipes, but is of 
value only where the drain pipes are inside of the house. 

Most of the good prepared roofings have proved to be satis- 
factory for covering roundhouses and are now very generally 
used. 

The proper distance between the walls is subject to the same 
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considerations that were mentioned in connection with the length 
of the turntable and, as a rule, this dimension should be about 
10 ft. greater than the length of the table. Some of the recently 
designed engine houses have a distance inside of 92 ft, which 
is ample for the present designs of locomotives, with the excep- 
tion of the articulated type, but when it is considered that locomo- 
tives are now built which are 108 ft. 8 in. in length over engine 
and tender and 98 ít. 5% in. total wheel base, it will be seen 
that the same difficulties encountered on the introduction of the 
Pacific type passenger locomotives are likely to again occur. It 
is probable that the articulated locomotive will be more or less 
generally used on all roads during the next ten years, and this 
fact should be given full weight in deciding upon this important 
dimension. The length of pits is, of course, determined by the 
same factors, and should be long enough to permit convenient 
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INTERIOR OF THE OAK HILL ENGINE EOUSE SHOWING SKYLIGHTS. 
(FLAT SKYLIGHTS ARE NOT USUALLY TO BE RECO M MENDED. ) 


entrance into the pit from one end or the other when the locomo- 
tive is under the smoke jack. 

The conclusions of the committee on buildings of the Ameri- 
can Railway Engineering and Maintenance of Way Association 
on this subject are as follows: 


Reinforced Concrete Roofs for Roundhouses.—The con- 
clusions as adopted were as follows: 


(1) Reinforced concrete should be used below the floor 
when it is cheaper than plain concrete. 

(2) The additional security against interruption to traffic 
from fire warrants the serious consideration of the construc- 
tion of a roundhouse with a reinforced concrete roof. 

(3) When the roof is of reinforced concrete the columns 
should be of the same material. 

(4) Reinforced concrete should be used for the walls only 
where special conditions reduce its cost below that of brick 
or plain concrete and where plaster is not considered satis- 
factory. 


Drop Pits.—Drop pits are, of course, a necessity in most engine 
houses, and there should be two sets on separate tracks, each 
to cover three pits, one being located and of a size suited for 
handling driving wheels and the other for truck wheels and 
tender trucks; the latter preferably being near the inner circle, 
so that the locomotive may be backed into place when it is neces- 
sary to drop the front truck. In the arrangement of drop pits 
it is advisable to so arrange the hydraulic jack and the movement 


of its carriage that it will not be necessary for men to be in the 
pit or below it when it is in operation. This has been done 
successfully in several cases by an air cylinder connected through 
sheaves to a cable or chain. A trolley hoist or jib crane covering 
the space between the tracks over a drop pit has been found ot 
value for handling the removable sections of the floor, as well 
as driving boxes, eccentrics, etc. In some cases rails at gauge 
have been inserted in the floor of the house for a short distance 
on either side of the drop pit opening so that drivers taken out 
will not crush the floor. 

In the drop pit section of the house at West Springfield and 
a number of other points on the New York Central Lincs, the 
outer wall is set back about 20 ft. and the drop pits are so 
located that it is not necessary for the tender to extend into the 
circle and the doors open while any wheels are being removed. 

Fire W'alls.—Fire walls of brick or concrete should be in- 
stalled every seven or eight pits and be continued several feet 
above the roof. Openings fitted with automatic fire doors should 
be arranged at both the outer and inner circle. Fire walls are of 
advantage in cold climates for improving the average temperature 
and reducing drafts from open doors, as well as in case of fire. 
They also save fuel in a house not all of which is in use, as one 
or more sections can be closed off and not heated. 

Floors.—After an engine house has been in service long enough 
to have all settlement of the foundations and of the filled in 
sections finished, a good concrete floor will probably prove to be 
the most satisfactory. Previous to that time, however, unless 
the ground below has not been disturbed, it is not advisable to 
install concrete, and paving bricks are very satisfactory for tem- 
porary use. Іп some cases creosoted wooden blocks set оп a con- 
crete foundation have been put in and proved to be most suit- 
able. The floor should be as smooth as possible and well drained 
into the pits, so that it can be washed by using a hose at regular 
periods. The drainage feature is of importance also for keeping 
the floor dry, particularly along the sides of the pit where it is 
necessary for men to kneel down and where flexible electric cables 
will be lying around when men are working underneath the loco- 
motive. 

Good natural lighting has been mentioned above several times 
as being one of the most important features leading to a high 
efficiency in engine house work. In any, except very cold climates, 
the outer wall of a roundhouse should be very largely given up 
to lighting area, and in some of the most successful of the re- 
cently constructed houses, particularly the ones at Ashtabula and 
West Springfield, there is but little more than a pilaster for 
holding the roof trusses, between the window frames. The sill is 
brought to within about 5 ft. of the floor and the lintel is quite 
close to the eaves. On the inner circle the upper half of the 
doors should be given up to lighting and, if possible, a row of 
windows should be installed above the door frames. In this case 
the sash should be stationary, but for the windows in the outer 
circle there should be a movable sash for improving the ventila- 
tion during hot weather. Both the sliding and the swinging sash 
have proven satisfactory, the latter being preferably equipped. 
with an operating gear, which can be reached from the floor. 
The sliding sash has an advantage for convenience in cleaning ;. 
but this feature can be well taken care of in the case of a swing- 
ing sash by a special brush, which will be described later. The 
latter arrangement has the advantage ОЁ. giving a larger opening 
for ventilation and preventing direct drafts, but so far no oper- 
ating device that is satisfactory in every wav has been found. 
There are, of ccurse, a number of arrangemerits that will oper- 
ate the sash more or less perfectly, but the corrosive action of 
the gases soon coats the iron or steel parts with rust and soot 
and causes failure. Тһе panes of glass should in all cases be 
small and the sash of very stronz construction. Where win- 
dows are installed on the roof they should in all cases be ver- 
tical. 

Doors.—Enginc house doors have been the subject of consider- 
able study during the past four or five years, and a number of 
designs have been elaborated, each answering the purpose to 
good effect under different conditions. These include the cus- 
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STANDARD 1908 ENGINE HOUSE DOOR OF THE NEW YORK CENTRAL LINES. THE 19009 STANDARD DOOR 
IS OF THE PITT BALANCED TYPE. 
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tomary swinging door, the rolling lift steel or wooden shutter, 
the lifting door, which is lifted bodily, the Ritter foldiug lift 
door, and the Pitt balanced door. 

In most cases the shape of the roof will influence the type of 
door to a considerable extent, especially where the lifting door 
is used, when the eaves on the inner circle must be at least 32 ft. 
above the rail level. If it is not possible to allow sufficient space 
between the top of the door and the eaves for good lighting area, 
it will be necessary to lave the upper part of the door of glass, 
which eliminates the advisability of using the rolling lift door 
for this condition. The Ritter folding door has been found to 
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ENGINE HOUSE DOORS AT WEST SPRINGFIELD. 


be very satisfactory for engine houses, as it can be used with a 
low roof, gives an opportunity for using windows in the upper 
section, and is quickly and easily opened.* 

Taking everything into consideration, it is probable that for a 
majority of cases a swinging door of some type will be found the 
most suitable. They permit the installation of small doors with- 
out difficulty, can be made sufficiently strong to have a large 
area of glass, practically cannot become inoperative, and are the 
cheapest to install. The principal objection to the hinged door 
is found in the winter time in cold climates, where snow and 
ice may make it difficult to open and close, but if the roof is so 
designed that the eaves do not drain and form ice on the inner 
circle and the doors are properly designed and securely fastened, 
both closed and open, these disadvantages are overcome. One 


of the illustrations shows the 1908 standard New York Central. 


hinged roundhouse door, which is of this type, and has proven 
as satisfactory as anything previously tried in places where heavy 
snow falls and cold weather are encountered. 

During 1909, however, all of the new engine houses built on the 
New York Central & Hudson River Railroad have been equipped 
with a new type of door that seeems to have many special ad- 
vantages for this use. It is called the Pitt balanced door, and has 
been in successful service in small sizes for а number of years. 
It is carried by a single roller carriage in the center of the top 
to which the connection of the door is pivoted. There is a roller 
guide at the top corner next to the post and two roller guides, 
one at the center and the other at the inner corner, at the bottom. 
In action, as the two doors are pushed outward at the center of 
the track, the edge of each door next to the post swings inward, 
being guided by the rollers top and bottom and at the same time 
the roller carriage moves toward the post until the door when full 
open is parallel with the track and half inside and half outside 


* See AMERICAN ENGINEER, January, 1909, p. 41. 
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the house. The advantages of this arrangement are the same as 
those mentioned {ог a hinged door, and in addition it can be 
made conssderably lighter than that type; it cannot be blown 
open; it opens and closes very easily, and when opened presents 
but half the usual area outside the house, requiring less than 
one-half the clearance and amount of snow cleaning in the circle. 

One of the greatest disadvantages found with hinged swinging 
doors in new engine houses is that the heaving of the track in 
winter interferes with their operation and the moisture from 
condensed steam in the interior swells them so that they bind at 
the top. There is also an opportunity for snow or dirt to get 
into the space between the door and its frame when it is open 
causing the hinges to be badly strained. These difficulties 
are provided against by leaving two or three inches clearance at 
the bottom, which сап be closed by =. slide working vertically and 
operated from inside and out, or by a long bag of sawdust, which 
сап be thrown against it when it is closed in winter time. Тһе 
top should be given good clearance when new to allow for 
swelling, the jamb being extended sufficiently to make a tight 
joint. The frame should be kept well away from the face and 
edge of the door, the joint being made by a weather strip. The 
floor should be extended bevond the outer face of the door for 
several inches and drop off abruptly. 

Special attention should be given to the method of securing the 
doors in an open position, and probably the most satisfactory 
method is a heavy post, preferably set into a concrete foundation, 
which carries on its inner face a vertical angle iron forming a 
«top for two adjacent doors, each to be fastened open by a latch 
ог bar secured to the post. This arrangement, when properly 
constructed, works very satisfactory. 

For fastening the doors when closed, a locking device, which 
can be operatel from both the inside and outside, should be 
used and so arranged as to catch before the doors аге com- 
pletely closed and draw them into position, pulling at the top. 

The sash іп an engine house door should be most substantial 
and the glass 1n. small panes put in in a permanent manner to 
stand hard usage. 

Pits.—In all of the later roundhouses the pits have been con- 
structed of concrete, which, if of the proper mixture and properly 
put in, have proved to be very satisfactory. In some cases the 
bottom is lined with paving brick to prevent the breaking of the 
concrete by the fall of hcavy parts. In all cases the pit should be 
so designed as to саггу a jacking block at least 12 in. wide and 
set a sufficient distance from the rail so that the jack will rest 
upon it when under the bumper bcam or tender underframe. 
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SECTION OF PROPERLY DESIGNED ENGINE PIT—UNION RAILROAD. 


Where the jacking block is not supported by the pit wall it soon 
gets out of line and forms a low spot, in which water collects, 
making it very disagreeable for the workmen and unsatisfactory 
jn every way. The illustration shows a cross section of a pit 
which is properly constructed in this respect, and is a satisfactory 
design. The drainage of course should be well taken off by a 
decided slope toward one end. 

Stops.—Engine stops should be fitted to both rails of all 
tracks at a point where they will strike the front truck wheels 
when the stack is at the front end of the jack. Stops should 
be so designed as to offer the greatest resistance to the movement 
of the engine, but at the same time it is advisable to have them 
of such a height that they will clear the pilot. This, of course, 
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means that they cannot be a sufficient height above the rail level 
to offer much resistance to the locomotive, and in a. number of 
cases this difficulty has been overcome by depressing the track 
several inches just behind the stop, so that the pilot will pass 
over it and the front truck wheels drop into the depression 
against a stop 7 or 8 in. in height. In one of the illustrations 
stops wili be seen which are excellent for their primary purpose, 
but which, in the case of an engine that could easily be stopped, 
will destroy the pilot before doing so. In some cases an emer- 


EFFICIENT ENGINE STOPS, BUT TOO HIGH TO CLEAR PILOT. 


gency bumper is fitted close to the wall, but this is not usually 
considered necessary. 

Heating.—In modern engine house: tnere are practically but two 
systems for heating, cne being direct radiation from steam pipes 
and the other by hot air forced through conduits, usually open- 
ing into the pits. Both of these systems have their advocates, 
and both are proving satisfactory under very similar conditions 
at different points. In both cases the exhaust steam from the 
power plant is the principal source of heat, but live steam is 
required to supplement it in very cold weather. Тһе hot air 
system has many advantages, among which might be enumerated 
its much more rapid drying qualities, its low cost of maintenance, 
the improved ventilation resulting from its use, and the control 
over its distribution. Тһе ргіпсіра! objections that have been 
raised to it are the difficulty in providing enough heat, which 
means that the amount of radiating surface required has been 
underestimated. А hot air system should be of a size capable 
of renewing the entire volume of air in the cngine house every 
IO or I2 minutes and should be capable of maintaining a tem- 
perature of 60 degs. in the house on the coldest day. These 
requirements cannot be fulfilled without ample area in the main 
air duct and the branches. These must be very thoroughly 
drained or the efficiency will be very decidedly reduced. 

Direct radiation from steam pipes is preferred by many master 
mechanics principally because it gives a higher temperature 
locally, which permits men to warm themselves, thaw out oil 
cans, etc., with greater facility. Beyond this it has no advantages 
that are not common to the hot air system, and it has the disad- 
vantages of being more costly to maintain, of not directly improv- 
ing the ventilation, and of being less rapid in drying out the 
machinery of a locomotive. When installed in the pits, heater 
pipes cause an increase in the fog in the house because of water 
dripping upon them and on account of the leaks which may occur 
at the joints. In such cases the pipes should be well protected 


Бу а ledge which will protect them from injury when heavy. 


pieces are allowed to drop and also, to some extent, keep the 
water draining into the pits from striking them. Іп installing 
steam pipes around the outer circle they should never be con- 
tinued across the wall opposite to the end of the pit where, in 
case of the locomotive getting away, thcy would be liable to tear 
down a very large part of that wall and possibly cause the fall 
of a section of the roof. 

The conduits carrying the steam pipes, if such are used, both 
for the house supply and for heating, should have gratings, so 


that the radiation from the pipes will aid in keeping a comfort- 
able temperature. In most cases where hot air heat is installed 
there are openings from the hot air duct several feet above the 
floor under the windows of the outer wall and between the pits 
on the inner wall, the former, however, not being directly in 
front of the pit. The openings into the pit should be as numerous 
as possible, and all openings from a hot air system should be 
fitted with dampers. 

In considering this subject the Maintenance of Way Associa- 
tion adopted the following conclusions: 


Heating.—Conclusions: (1) Heat should be concentrated 
at pits. (2) General temperature of the engine house should 
be kept between 50 and 60 degs. (3) The best method for 
heating engine houses is by hot air driven by fans through 
permanent ducts (under the floor where practicable). The 
supply should be taken from the exterior of the building (no 
re-circulation should be allowed). Тһе air should be deliv- 
ered to the pits under the engine portion of the locomotive. 
Air to be heated as far as may be by exhaust steam, supple- 
mented as required by live steam. 


Lighting.—Electricity should be used for artificial lighting 
whenever possible and satisfactory conditions will be obtained by 
the installation of enclosed arc lights located between each two 
pits about one-third the width of the house from the outer circle 
and about 9 ft. from the floor. In addition there should be а 
16 c.p. incandescent lamp between each two pits about one- 
third the width of the house from the inner circle and located 
about 10 ft. from the floor. Each arc light should have a sep- 
arate cut-out. Over benches, around lockers, over entrances, 
doors, etc., lights should be located as conditions require. There 
should be at least two sockets for portable lights between each 
pit. The turntable circle should be lighted with at least two arc 
lights, neither one of which should be placed over the turntable. 
The vard lighting should, of course, be as extensive as possible, 
enclosed arc lights on moderately high poles being satisfactory if 
near enough together. Incandescent lamps hanging in the house 
should be protected by a heavy wire guard. 

Smoke Jacks.-—Many different materials have been tried and 
are being experimented with for smoke jacks. The conditions 
which the smoke jack has to encounter are of course exceedingly 
difficult, and so far no material has been found which is entirely 
satisfactory. Asbestos, both in plastic and board form, is being 
experimented with, and in a number of cases is reported to be 
satisfactory. At other points it is reported to be a failure. 
Wrought iron plates have been tried and if watched and care- 
fully protected are a success. In the majority of cases, however, 
the wooden jack is being used, and with the smaller engines 
seems to answer the purpose fairly well, but is soon burned out 
by the larger locomotives. The jack should be designed to have 
a longitudinal opening at the bottom of about 14 ft, which will 
permit the engine being moved for valve setting without getting 
the stack from underneath the jack. Тһе ends should have ап 
angle sufficiently sharp to prevent any back draft when the stack 
is at the edge of the jack. The sides of the jack should extend 
6 or 8 in. below the top of the stack, the ends, of course, being 
of a height to clear the highest stack, but can be fitted with flaps 
swinging in both directions, if desired. One of the illustrations 
shows a very satisfactory design of smoke jack, which is used 
at West Springfield, and another shows the double type of jack 
used in the same roundhouse in the drop pit section. It is desir- 
able over pits having drop pits to have the jack sufficiently long 
to insure the stack being under it, no matter which driving wheel 
may be over the drop pit. 

An annular opening of 4 or 5 in. should be left around the 
Jack where it passes through the roof, for improving the ventila- 
поп. The jack itself should extend but a short distance above 
the roof line and the outer portion resting upon the roof will 
cover the opening, making an arrangement that will induce a 
draft from the house and pull the gases and smoke collecting 
under the roof up through this annular passage. The hood 
should be well designed to prevent any back drafts. 
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On this subject the conclusions given in the report of the 
Maintenance of Way Association at the 1909 convention are: 


Ventilation.—This can best be accomplished by designing 
the roof so that “slope-up” is given to a continuous opening 
around the house and by the use of annular openings around 
the jacks. To obtain the full value of these continuous open- 
ings the purlins and rafters must be arranged so that they 
will guide the air currents up to the openings instead of ob- 
structing them. The replacement of fresh air is most surely 
accomplished by hot air heating. Where no heating is 
needed, we believe that openings can be provided of such 
size that no mechanical ventilation will be required. 


Smoke Removal. Conclusions: Smoke removal should be 
separately provided for by the use of jacks, and the currents 
produced in the jacks should be utilized for aiding ventilation 
in the house by drawing air from the top of the house 
through annular openings leading into the top of the jack. 
Jacks should be without dampers, fixed and preferably built 
of non-corrosive material with cross-section not less than 30 
in. in diameter. They should be of smooth material, circular 
in section above the hood, and extending well above the roof 
lne; care in design should be taken to avoid any corners. 
The hood of a jack should have a minimum length of 10 ft. 


so as to permit variation of location of an engine on the pit. 
The bottom of the jack should be as low as the engines 
served will allow, and it should be furnished with a drip 
trough; the slope upward should be gradual to the flue. The 
outline of recommended jack is shown in the illustration. 


(To ве CoNTINUED.) 


OXY-ACETYLENE WELDING. 


Ceci, LIGHTFOOT. 


Among the many interesting applications of the oxy-acetylene 
welding process is the repair of shrinkage cracks, sand and 
blow-holes in castings, both of steel and iron. Successful re- 
pairs to large castings are now being undertaken that a few 
months ago would have been considered impossible. 

An interesting repair was recently made on a locomotive cast- 
ing. The photograph gives some idea of the size and nature of 
the work undertaken. This cylinder was found to have a small 
blow hole on the piston valve chest. The hole on being chipped 
out, so as to get down to sound metal, developed to a size of 4” 
x 2" x 2". In order to eliminate the chances of cracking likely 
to be caused by unequal expansion, due to the intense local heat 
of the blowpipe, it was first of all necessary to pre-heat the cast- 
ing. This was done by an oil burner for a considerable area 
around the place to be welded, and was gradually brought to а 
red heat. The time taken in pre-heating was about three hours. 
The oxy-acetylene blowpipe was then brought into operation and 
the metal adjacent to the hole was brought to a molten state, 
when new metal was pressed in until the hole was completely 
filled up. 
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The actual time in welding was one and one-quarter hours. 
During this time the oil burner was left playing on the casting. 
After the weld was completed, the casting was kept hot by means 
of the oil burner for about an hour. The burner was then re- 
moved and the casting covered over with sheet asbestos so as 
to keep any draft off and allow the metal to cool off slowly. 


REPAIR TO LOCOMOTIVE CYLINDER ВУ OXY-ACETYLENE WELDING 
PROCESS. 


The cost of making these repairs, including pre-heating and 
labor, was approximately $7. 


APPRENTICESHIP ON THE SANTA FE. 


F. W. Thomas, supervisor of apprentices, has worked up a 
scheme whereby the apprentices at the smaller points will re- 
ceive a modified form of instruction. Often there are only two 
or three boys at some of the smaller points, not enough to 
justify a regular instructor; these boys will be provided with 
the same appliances as are furnished the apprentices at the 
larger places, and they will be visited periodically by the nearest 
apprentice instructor and taught the same course that is now 
being taught in the regular apprentice schools. On December 
т all the apprentices on the system were receiving the benefits 
of the Santa Fe's liberal offer to assist them in mastering their 
chosen trades. 

There are now established on the Santa Fe System schools 
as follows: 


APPRENTICES. APPRENTICES. 
ТОҚА ОНИ Dr КК 025224502 PIS IS 
ShODIOB. usw pn 23 Albuquerque ........... 38 
Newtom 4555250 vadam . 10 San Bernardino ....... 48 
Arkansas City ......... т. JOOhmongd. обои: 18 
La Iun Е 23  Clebuthé o2 vua 56 
Pueblo. колена: 4 --- 
е es vss 442965 So vn 17 Қа 525 2:31:«2965 439 


—From the Santa Fe Employees Magazine. 


PENSIONS ON THE Rock Israwr Lines.—It is announced that 
pensions will be paid on the Rock Island Lines beginning with 
January. Edward S. Moore, second assistant to the president, 
has forwarded blanks to all heads of departments asking for 
facts concerning officers and employees whose entire time has 
been given to this company’s service and who have attained the 
age of 70 years or will attain it by June 30, 1910; also those who 
have been in continuous service 25 years or more and have be- 
come permanently incapacitated, regardless of age. 
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OPERATIONS REQUIRED FOR MACHINING A LOCOMOTIVE PISTON ON A VERTICAL TURRET LATHE. 
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OPERATIONS AND TIME REQUIRED FOR MACHINING A 27%-INCH PISTON ON А 86-INCH 
VERTICAL TURRET LATHE 


Depth | Feed aces. Minutes 


Minutes 
Surface | 3 а 
i | Operations of per | per Each Required 
Machined di Cut |Rev. Min. | Operation Actual 
"Chuck ЖОТЕ..................................................... 5 5 
А & В |Set tools for cuts A & Boc бы $36 ron 3 
A ' Two tools | 2" Simultaneous, 3- : 
B ! One (оо! f 5%” length of cut] cuts 5-16 13! 13 
x 3 C& Е Set quer "cc ы 1 
e 2 | Two tools (0н 
8 |4 B ‘One tool, (Simultaneous cuts {зе 3-16 T 9 
м Е өлігі аса тт ОО О Ол 3 
а | 5 D- Я таран быз ене 3 3 
ш 6 C ! Set too and finish ( These operations ) ......... 1-64 3 3 
3 7 E S X | were done while | MNA 1-64 3 3 
8 B | Set tool and finish boring D 7)..... 1 64 ! 2} 2} 
9 D Speed un aud rough remainder of first rough 
ЫЛ Ж ыкы UR M RCM 1-16 3 3 
Second rough сшЕ........................................... 1-16 4 4 
10 ! Swivel head to тего......................................... 2 2 
11 D | Beam уко ИЕККЕ AE. 24 2% 
-12 с ` | 2 2 
| 13 Remove Рікіоп..... .......................................... 2 2 
14 СИС... 
15 н Set Е bee uera 
H Two (осіб.............. ......... { Simultaneous cuts | 3-16 
єз 1 One tool, cut 1X" long.... Operations | 5-16 
б 1 Rough and finish cut 17 tong | while 3-16 
rA cutting H. 
м I И 1-64 
B K Rough їЇасе...................................................... 4 
> к FRO CMM MD кек REP: 4 
d K Finit idee vs eat soa wd nde gered 
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MACHINING А LOCOMOTIVE PISTON. 


In his study of the number and kind of machine tools re- 
quired in a locomotive machine shop in the April, 1909, issue of 
this journal, L. R. Pomeroy specified a 37-inch rapid production 
vertical turret lathe for boring and turning pistons. One of 
our readers has questioned the average time of two hours for 
doing this work, as specified by Mr. Pomeroy. Investigation has 
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PARTIAL SECTION OF PISTON. 


proved that the time given was not only not too low, but that 
it may be accomplished in an average time less than this. 

The accompanying table and illustrations show exactly how 
this work is being done in one large shop. This is not a record 
run, but represents results which may be gained by giving close 
attention to details and carefully planning the work. By using 
the vertical turret head and the side head at the same time it is 
possible to make a considerable saving in the time required for 
doing the job, as is indicated by a comparison of the totals of 
the last two columns of the table. This work was done on a 
36-inch Bullard vertical turret lathe. 


THE UNIVERSITIES AND INDUSTRIAL EDUCATION. 


Charles Van Hise, president of the University of Wisconsin, 
briefly explained the extension work which is being done by 
that university in an address on “University Aid in Industrial 
Education” before the recent convertion of the National Society 
for the Promotion of Industrial Education at Milwaukee, Wis. 

“The rapid advance of applied knowledge in the world, and 


the absence of trade schools in the United States, have made 
it advisable for universities to give aid in industrial education. 
This has been done at the University of Wisconsin and to a 
lesser extent at other universities, by the establishment of the 
extension divisions. The extension division of Wisconsin, be- 
sides giving information by lectures and by institutes, as, for 
instance, bakers’ institutes, gives systematic instruction by cor- 
respondence in many industrial lines. In this matter the corre- 
spondence schools, established upon a commercial basis, have 
led the way and performed a great service. The chief defects 
of such schools have been that each man must work by himself 
and that he does not come in contact with his teacher. The 
inevitable consequence is that comparatively few men have the 
stamina to continue long in study. The great majority drop 
out of the courses which they begin. Realizing these defects 
the University of Wisconsin has handled its correspondence 
work for artisans so that groups of men work together and 
meet a teacher, the traveling professor. This could only be 
successful by the cordial co-operation of the manufacturers. 
The manufacturers, and especially those in Milwaukee, have 
furnished class rooms in which the men may meet; not only 
this, but they pay their men for.the time they are receiving 
instruction, an hour once a fortnight. 

“This attitude upon the part of the manufacturer is broad 
gauged liberality, based upon a desire to help his men to im- 
prove themselves as well as to have the services of trained men. 

“The traveling professor and the class room work place study 
by correspondence upon a new and higher plane. Under the 
new conditions the great majority of students persist to the 
end of their courses. The work of the Wisconsin extension 
division has met with enthusiastic support in this State and 
pending the wide development of the trade school it is the best 
method yet devised to give industrial education. 

“Even when the trade school is fully developed, as it will be 
in the future, the extension work for artisans will be continued. 
Men need a broader training than a simply vocational one. 
They need to go farther than the trade school. When the trade 
schools are able in this State to do satisfactorily the vocational 
work demanded, it will be the aim of the University of Wis- 
consin to continue to teach the artisan after he leaves the trade 
school, not only in advanced studies relating to his vocation, 
but in studies which concern his duties as a citizen, and which 
concern him as a man. It is our desire to open to all the way 
to a higher intellectual and spiritual life." 
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Most of us have at one time or other been confronted with the 
statement that there was a terrific waste in the operation of a 
steam engine, something like 5 per cent. of the heat developed 
by the coal burned under the boiler being all that was trans- 
formed into useful work. That such a statement is true is easily 
shown by comparing the coal consumption of an ordinary engine, 
taking say four pounds of coal per horse-power hour, and the 
work that is the equivalent of the heat in the coal. А horse 
power is 33,000 foot pounds of work per minute, so that a horse 
power hour is 1,980,000, or very nearly two million foot pounds 
of work. Four pounds of coal will develop about 60,000 b.t.u. 
of heat and as the mechanical equivalent of heat is 778 foot pounds 
per b.t.u., the total work that is the equivalent of the heat con- 
tained in the four pounds of coal is about forty-six million foot 
pounds. As only two million or under one-twentieth of this is 
developed as useful work, the statement that 95 per cent. is 
wasted is entirely true and cannot well be denied. 

As is well known, the larger part of this 95 per cent. is not 
waste at all in the proper sense of the word, but is the necessary 
result of the natural laws governing the action of heat engines. 
We are very much in the position of trying te utilize sea water, 
pumped into a tower at Winnipeg, for power purposes. If the 
tower was 200 feet high and the discharge was into the river 
at a height of 750 feet above sea level, the best possible efficiency 
that could be obtained would be by using 200 feet out of the total 
head of 950 feet available, or about 21 per cent. The 79 per cent. 
that was lost on account of the impcssibility of utilizing the total 
down to sea level would not be waste, but power rendered un- 
available on account of the conditions under which it was sup- 
plied. 

While not by any means an exact simile, such a case does to a 
certain extent resemble the conditions under which heat can be 
used in the heat engine. The heat that can possibly be utilized 
depends on the proportion of the range of temperature through 
which the engine works to the initial temperature, and the initial 
temperature, like the height of the water tower, is not measured 
from the level at which we can use it, but from the absolute zero 
of temperature, about 465 degrees below zero Fahrenheit. The 
most perfect form of heat engine therefore working between a 
temperature of 390 degrees, or that of steam at 200 pounds pres- 


sure, and 60 degrees, the temperature of the atmosphere, could 


830 


then only have an efficiency of 455 OF 38 per cent. It is needless 


to say that nothing approaching this could practically be realized, 
not only because such extreme efficiency would be more expensive 
than the results would justify, but also because any such engine 
would have to be of a totally different type to the existing steam 
engine, which cannot work under the conditions demanded for 
the most economical heat engine. In order therefore to afford 
a practical working comparison, the definition of an ideal steam 
engine has been adopted, as follows :— 


AN IDEAL STEAM ENGINE. 


"A perfect engine receiving steam at its upper limit of pres- 
sure equal to that measured close to, but on the boiler side of 
the engine stop valve, and continuing this pressure and tempera- 
ture up to cut-off. Beyond cut-off the steam is assumed to ex- 
pand adiabatically in the cylinder down to a pressure equal to 
the back pressure against which the engine is working. Тһе 
steam is then exhausted from the cylinder at constant pressure 
corresponding to the lower limit of temperature." 

This definition, while it may appear rather complicated, really 


* A paper presented before the November meeting of the Western Canada 
Railway Club. 


16 


specifies a perfect steam engine, working as a steam engine does, 
with steam at boiler pressure and an exhaust pressure determined 
by conditions, but with perfect expansion and an entire absence 
of all the losses due to cylinder condensation, compression, and 


the various other causes which prevent ап actual engine from ob- 


taining the greatest possible economy. Such losses are, however, 
more or less avoidable, and it is the aim of the steam engineer to 
reduce them by compounding, superheating, and other means, so 
that the ideal engine thus set up may be fairly taken as a stand- 
ard which may be approached, although never equaled, by an 
actual steam engine. 


DEGREE то WHICH THE ІОСОМОТІУЕ Has APPROXIMATED 
AN IDEAL ENGINE, 


It is interesting to examine the degree to which the steam loco- 
motive has so far approximated this ideal engine, and for the 
information in connection with steam locomotives we can use 
the results obtained in the tests conducted on the testing plant 
at the St. Louis Exposition in 1904. The conditions under which 
these engines worked may be taken as a boiler pressure of 200 
pounds and an exhaust pressure of 6 pounds, and with these 
limits the ideal engine would require about 250 b.t.u. per horse 
power per minute, or 12.8 pounds of steam per hour at boiler 
pressure. The simple locomotives tested required from 23.6 to 
28.9 pounds, while the compounds required from 19.0 to 27.0 
pounds, so that compared to an ideal steam engine under the 
same conditions, the efficiency of the simples was 54 to 44 per 
cent., and of the compounds 67 to 47 per cent. 

The ideal engine taking 250 b.t.u. per horse power per minute, 
or 15,000 b.t.u. per hour, has an efficiency of 17 per cent. This 
is obtained by multiplying 15,000 by 778, which gives the work, 
that is, the equivalent of that amount of heat, 11,670,000 foot 
pounds, and dividing this into 1,980,000, the foot pounds equal to 
the work of one horse power hour. As the engines on the test- 
ing plant may be said to have had an efficiency of about 50 per 
cent. for the simples, and 60 per cent. for the compounds, we see 
that the actual heat efficiency was from 812 to то рег cent., based 
on the total heat delivered to them in the steam, so that even 
іп the case of these particular engines there is 00 to 9112 per cent. 
of the heat in the coal that cannot be used, that our friend the 
fireman cannot be blamed for. 


Вопев EFFICIENCY. 


The efficiency of the engine is, however, only one of the fac- 
tors determining the proportion of the heat in the coal that can 
be developed as useful work. The boiler, while not limited by 
the same conditions as the engine, is still unable to deliver in the 
steam the full amount of heat that is generated by the coal 
burned. The losses are, however, nothing like as serious as those 
that take place in the conversion of the heat in the steam into 
work, and are only due to the combustion not being entirely per- 
fect, the radiation of heat from the boiler, and to the heat con- 
tained in the gases that passes away into the stack. Under favor- 
able conditions the sum of these losses may only amount to about 
20 per cent., so that 80 per cent. of the heat developed by the 
fuel may be actually present in the steam delivered by the boiler. 
In locomotive practice, however, boilers are not worked under 
as favorable conditions as are stationary boilers, on account of 
the enormously larger amount of steam that has to be generated 
by a boiler of a given size. In place of evaporating 3 pounds of 
water per square foot of heating surface per hour and burning 
15 pounds of coal per square foot of grate, as much as 16 to 18 
Ibs. of water are evaporated and 120 to 140 lbs. of coal burnt. 

This increase in capacity, while necessary in order to obtain 
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the output from a locomotive boiler that would require а whole 
battery of stationary boilers, is only rendered possible by a 
sacrifice of economy, or in other words the efficiency of the loco- 
motive boiler is generally considerably less than the 80 per cent. 
mentioned above. The reasons for this loss in efficiency in the 
boilers at the St. Louis Exposition were thoroughly investigated 
by Mr. Lawford H. Fry, and Fig. 1 shows one of the results of 
the calculations made by him which is exceedingly interesting. 
It is one of several which he presented in his paper on "Com- 
bustion in Locomotive Fireboxes" before the Institute of Me- 
chanical Engineers,* and refers to the trial of the New York 
Central balanced compound engine No. 3000. The diagrams for 
the other engines are generally similar, with some exceptions that 
will be mentioned later. 

The efficiency of the boiler, which is shown by the lowest line, 
is slightly over 70 per cent. when coal is burnt at the rate of 30 


40 60 100 

Lbs. of Coal per Square Foot of Grate per Hour 
Rate of Firing 
FIG. 1 

pounds per square foot per hour, and is gradually reduced to 
about 46 per cent. as the rate is increased to 120 pounds per 
square foot per hour. The space between the lowest line and 
the next above it represents the heat radiated away by the boiler, 
so that this line shows the total heat absorbed by the boiler from 
the coal. The space above this represents the heat escaping in 
the hot gases passing out through the front end, while the space 
between the two upper lines is the loss from unburnt coal. The 
loss from imperfect combustion, or from the formation of carbon 
monoxide, is represented by the space between the highest line 
and the top of the diagram. This diagram is very interesting, 
In the first place it shows that at low rates of combustion the 
locomotive boiler is just as efficient as any, as the line showing 
the heat utilized would evidently be about 80 per cent. at a rate 
of 20 pounds per square foot per hour, and in the next place, the 
losses from imperfect combustion are exceedingly small. This 
loss was not, however, as small as this in all the engines tested, 
as in one of them it became about 16 per cent. at the maximum 
rate of combustion. This is thought to have been due to insuffi- 
cient ashpan openings and it attracted general attention to that 
detail of the engine. 

On most engines, however, this loss was small, and it is evi- 
dent that from this cause, there need not be very much loss on a 
locomotive. It must be remembered that the firing at St. Louis 
was about as perfect as possible and the running conditions uni- 
form, but from the fact that insufficient air causing a dull fire 
ran this loss up to 16 per cent. in place of 2 or 3 per cent., it is 
evident how easily a loss in efficiency may be caused by heavy 
or intermittent firing which does not kcep the fire in a clean, 
bright condition. The heat wasted by the burnt gases 15 almost 
constant. This peculiar fact is due to the decreased amount of 
air per pound of coal required at the higher rates of combustion, 
which compensated for the increased temperature at which the 
gases passed into the front end. The same thing occurs in all 


* See AMERICAN Enctneer, May, 1908, page 156. 
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the tests and shows how well the fires were kept free from holes 
and the grates properly and uniformly covered. 

The important loss, which increases as the rate of combustion 
increases, is that from unburnt coal. This loss is not entirely 
explained. The larger part of it is accounted for by the sparks 
and coal pulled through the tubes and stack without being burnt, 
but this is not sufficient to account for the entire loss. The loss 
from sparks is known to be about 20 per cent. of the total coal 
burnt, at the highest rate of combustion, and the balance of the 
loss is accounted for in different ways. Mr. Fry considers a large 
portion of it is due to unconsumed hydrocarbons, but it is not 
definitely known whether this is really the correct explanation. 
It is possible that the line showing the heat loss from the burnt 
gases should be rather higher, which would decrease the loss 
shown as unburnt coal. There is also a loss due to good coal 
shaken down into the ashpan, but with the care taken in carry- 
ing out these tests, this also is comparatively small. 

All we can say is that after the various known factors have 
been taken into account, that a portion of the loss due to un- 
burned coal is from an undetermined cause, and that the explana- 
tion offered by Mr. Fry is possibly correct, namely, that it is 
due to unconsumed hydrocarbons passing away into the front 
end. He considered that this may be produced by the partial dis- 
tillation of the particles of coal that are carried off the grate by 
the draft, or that there may be unconsumed free hydrogen in the 
flue gases. Evidence supporting this view is furnished by the fact 
that the gas analysis shows more nitrogen than can be accounted 
for by the other products of combustion, and that if this excess 
of nitrogen is assumed to be a hydrocarbon gas, the heat con- 
tained in it, together with the expected loss by sparks and a 
reasonable ashpan loss, make up very closely the total loss 
through unburnt coal. There is here possibly a chance for bet- 
ter economy, that we have hitherto not suspected, but it may be 
stated that so far as can be learned from the tests, it will not be 
obtained from the use of a brick arch as it was found that its 
value consisted in the reduction of the loss by imperfect combus- 
tion, due to the formation of carbon monoxide. Тһе engine 
from which this diagram of heat balances was obtained was fitted 
with an arch and, as it shows, the loss from carbon monoxide 
was exceedingly small. On the engines not having a brick arch 
there was a considerable loss from this cause, amounting to as 
much as 16 per cent. at higher rates of combustion, and although 
it so happened that these same engines were subject in each cese 
to unfavorable conditions, there is still good evidence to support 
the claim made that a properly proportioned brick arch will effect 
a saving in coal of 5 to то per cent. 


EFFICIENCY OF THE LOCOMOTIVE AS A WHOLE ON THE 
TESTING PLANT. 


These points, however, while interesting, do not affect the 
main information given by this diagram, which it may be stated, 
is from the most efficient boiler tested at St. Louis. It shows 
that, under the most perfect conditions of testing, uniform work, 
economical firing and a boiler in as good condition as possible, 
the heat accounted for in the steam is from 50 to 70 per cent. of 
the heat in the coal, as the rate at which the coal is burnt de- 
creases from IIO to 40 pounds per square foot of grate per hour. 
If this efficiency is combined with that of the engine, which as 
previously stated varied from 8% to ro per cent, we find that 
the total efficiency of the locomotive, under testing plant condi- 
tions, varies from 412 to 7 per cent, so that we see that the 
general statement of a loss of 95 per cent. of the heat present in 
the coal, is confirmed by the best results that have so far been 
obtained from locomotives, 

We also see to what a large extent this loss is unavoidable as 
long as we are forced to transform heat into work by means of 
any form of steam engine, and the high degree of perfection that 
has already been reached by our present locomotives when the 
limiting efficiency which they could possibly attain is properly 
considered. 

The figures so far discussed have enttrely referred to efficiency 
on the basis of indicated horse power. Before this power reaches 
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the rail, it is reduced by the friction losses in the cylinders, mo- 
tion and axles, and the resultant power is what is termed the 
dynamometer horse power. Figs. 2, 5 and 4, which are reproduced 
from the report of the St. Louis tests, show the coal per dyna- 
mometer horse power hour for thrze freight locomotives tested at 
St. Louis, at forty, eighty and one hundred and sixty revclutions 
per minute respectively. It will be seen that the most economical 
results were obtained from No. 585, a Michigan Central cross 
compound, which at low speeds showed a fuel consumption of 
only 2% pounds per horse power hour. This corresponds to a 
total efficiency of 7.5 per cent., and is an exceedingly economical 
result for any type of non-condensing steam engine. As shown 
on the diagrams the fuel consumption increased at higher speeds, 
and at 160 r.p.m., which corresponds to 30 miles an hour for a 
63 in. wheel, it amounted to 312 pounds. Fig. 5 shows roughly 
the coal consumption of these different engines as the speed 
increased, and is interesting when their varying types are con- 
sidered. 

No. 1499 is a Pennsylvania Railroad simple consolidation, 22 
by 28 in. cylinders, 56 іп, drivers, 205 №5. boiler pressure, heating 
surface 2,844 sq. ft., grate area 49.2 sq. ft. 

No. 734 is a Lake Shore & Michigan Southern simple consoli- 


ESI qe ES БН ӘК 
_| || | epes] [| | [| 
ee Б И ПЕ 0 9 8 80 И И Е: 
асака аа 
аак ра 


Е О Е А Е В ЗВ Е О 
В А ИЕ Е А ВЯ Е Е 
ШЕ ШЕШЕШЕШЕЕ ЕЕЕ 
See REN DERE EGRE 
а Сеа 
аашаа ш ИЕ 
ЕЕРЕЕ 
аваар ашо 
Шала ааа 


БТ чы Ногзе а 
F1G. 


Dry Coal per Dynamometer Horse Power Hour,Lbs. 


иш 


dation, 21 by 30 іп. cylinders, 63 in. drivers, 200 lbs. boiler pres- 
sure, heating surface 2,858 sq, ft., grate area 33.7 sq. ft. 

No. 585 is a Michigan Central compound consolidation, 23 and 
35 by 32 in. cylinders, 63 in. drivers, 210 lbs. boiler pressure, heat- 
ing surface 3,181 sq. ft., grate area 49.4 sq, ft. 

The compound engine is evidently far more economical бап 
the simple, but it should be remembered that the conditions т 
a testing plant are more favorable to this type of engine than 
are those in regular road service. On the testing plant, they are 
working absolutely uniformly, everything is maintained as con- 
stant as possible during the time the test is conducted, and it is 
under these conditions, as we know, that the best results from a 
compound engine can be obtained. Тһе boiler efficiency of No. 
585 was also exceedingly good, and in fact a large proportion ^f 
the economy is due to this, as No. 734 showed only from 70 per 
cent. to 82 per cent. of the boiler efficiency of 585, and that of 
engine 1499 showed very poor results at the higher rates of 
evaporation, due to the insufficient air supply. Still while there 
may be reasons why the simple engines showed so much greater 
fue] consumption than the compound, there arc no reasons why 
the compound should show more, and the fact remains that a 
steam locomotive under the best conditions, has developed a 
dynamometer horse power hour at a coal consumption of 24 to 


3% pounds, corresponding to a total efficiency of 4.9 to 7.5 per 
cent. 


ACTUAL EFFICIENCY OF LOCOMOTIVES IN SERVICE. 


We have found therefore that in order to realize what are 
avoidable and what are unavoidable losses in the conversion of 
heat into work by a steam engine or locomotive, that it is neces- 
sary to consider first what degree of economy couid be obtained 
by an ideal steam engine working under certain limiting condi- 
tions, and then consider with what perfection our existing loco- 
motives approach that ideal. Locomotives do not, however, 
operate upon testing plants, but in hauling trains, and the real 
point we are interested in is the extent to which our locomotives 
in actual service approach the best results that it is possible to 
obtain. We know that on the testing plant the machinery was 
in the best possible condition, the boiler was not leaking, the 
valves and pistons were as tight as they could be made, and the 
firing was as good as it could possibly be. To what extent do 


‚ we approximate the testing plant results and how does our actual 


efficiency compare with that obtained upon them? 
Unfortunately when we are dealing with road conditions there 
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are a number of factors to be considered that cannot be accurately 
allowed for. In place of constant conditions there are exceed- 
ingly variable ones; part of the time the engine is running and 
part of the time standing, and any comparison that can be made 
must necessarily be more or less approximate. No estimate can 
be made that is a reasonable one for determining the exact con- 
sumption of the engines in pounds of coal per dynamometer horse 
power hour, but one figure can be obtained with reasonable accu- 
racy, namely, the efficiency of the equipment and organization as 
a whole. If in place of the ideal steam engine we consider the 
best results obtained upon the testing plant as the ideal locomo- 
tive efficiency, we can determine fairly closely the degree to 
which such an ideal is approached by our locomotive and operat- 
ing departments. To do this some particular section or division 
must be selected, and for this purpose I will refer to the results 
obtained on District 1 of the Central division on the Canadian 
Pacific Railway during the last few months. On that district the 
fuel consumption has for several months been below 80 pounds 
per thousand equivalent gross ton miles. In one month it was 
75 and in another 76, and these figures are not taken from any 
particular test but represent the total consumption on the divis- 
ion, averaging over 7,000 tons of coal per month. When it is con- 
sidered that, although the difference in level of the two ends of 
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this division of 420 miles is small, only 150 feet, the heavier ton- 
nage is uphill, it is doubtful whether this result has ever been 
equaled in this or any other country, especially where the large 
amount of traffic which it includes is taken into account. It is 
therefore a good example to consider for comparison with an 
ideal engine, but on account of the hill condition on the east end, 
the section from Ignace to Winnipeg is preferable in place of the 
entire district. 

The coal records available on the road show the total coal 
consumed per 1,000 equivalent gross ton miles, and cannot there- 
fore be directly compared with the coal per dynamometer horse 
power hour. Supposing, however, a train had an average resist- 
ance over a division of five pounds per ton, so that 1,000 tons 
gave a resistance of 5,000 pounds. This 5,000 pounds pulled one 
mile, or 5,280 feet, would equal 26,400,000 foot pounds. А horse 
power hour is 1,980,000 foot pounds, so that 1,000 ton miles with 
a train having a resistance of 5 Ibs. per ton is the equivalent of 
128 horse power hours. This is evidently proportional to the 
resistance, so that if the average rcsistance of the train was 10 
lbs. per ton, 1,000 ton miles would equal 25.6 horse power hours 
and so on. 

І cannot give the exact figure for the resistance of a train from 
Ignace to Winnipeg, but the figure obtained for a very similar 
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district, Outremont to Smith Falls, was 4.50 lbs. eastbound and 
7.00 pounds westbound. The difference in level is 2.6 feet per 
mile which accounts for т lb. per ton from an average of 5%. 
From other figures we have I believe the figures of 7 lbs. per ton 
is slightly high and that figure for a level undulating road with 
short grades not exceeding 0.5 or 0.6 per cent. would be about 
5% lbs. The difference in level would increase this to 6% Ibs. 
up hill and reduce И to 412 lbs. down. Now from Ignace to 
Kenora the grade averages 2.7 feet per mile down westbound, 
and from Kenora to Winnipeg 2.53 feet per mile down westbound, 
so that with very little danger of inaccuracy we may say that the 
average resistance is 472 lbs. per ton west and 6% Ibs. per ton 
east bound on these two sections. One thousand ton miles is 
therefore the equivalent of 11.5 and 16.6 horse power hours re- 
spectively, and if we assume that when working, the ideal engine 
has a speed of 20 miles per hour corresponding to a coal con- 
sumption of 2.7 lbs. per dynamometer horse power hour, the 
coal required per 1,000 E. G. ton miles would be 31 and 44% 
respectively. 

Taking the month of July this corresponds with actual results 
of 61 and 8614 lbs., or an efficiency of 51 per cent. in both cases, 
and this in a sense may be said to be the efictency of the opera- 
tion as a whole. This, however, is not exactly fair, it does not 


AMERICAN ENGINEER AND RAILROAD JOURNAL. 19 


mean that the ideal engine could possibly do the work on 51 
per cent. of the coal. On the testing plant, the fire is in good 
condition when the test is started and finished, the engine does 
not have to turn a wheel except the drivers, there are no air 
pumps or electric headlights to run, while on the road every 
pound of coal has to be accounted for, and the resistance of the 
engine is, even when the machine friction is deducted, certainly 
equal to that of the train. Suppose we consider our ideal engine 
under these conditions. The average length of the sections is 
139 miles, the amount of coal lighting up, and that which must 
be knocked out at the end of the run, is about 2,000 №5. If we 
assume that the average length of trip is 10 hours and the air 
pump takes 30 double strokes a minute during that time, on a 
full train, the air pump will take about 2,000 Ibs. of coal west- 
bound, and 1,100 lbs. eastbound. The headlight requires бо Ibs. 
of coal per hour and if burned 6 hours out of 24, or 25 per cent. 
of the time, will average 150 lbs. per trip. We have therefore 
4,150 lbs. westbound and 3,250 eastbound per trip required by 
the road engine, or 30 and 23 lbs. per mile respectively. We 
have in addition to allow for the power required to draw the 
weight of the engine, so that making these allowances the coal 
required by an ideal engine would be as follows :— 


Westbound. Per 1000 ton miles for actual power developed...... 31. lbs. 
dditional for weight of engine................... 8.1 Ibs. 
Additional for air pump, еіс...................... 13.9 Ibs. 
Total Xi: v оь in ees e e ncc ae 47.0 Ibe, 
Easthound. Per 1000 ton miles for actual power developed..... . 44.5 Ibs. 
Additional for weight of епдіпе................... 5.3 lbs. 

6 


=> 


to 


Dry Coal per Dynamometer Horse Power Hour, Lbs. 
һә (29 


0 90 160 
Revs. per Minute 
FIG. 5 
Additional fcr air pump, еіс...................... 18.a lbs. 
prier оо отель 68.6 Ibs. 


Тһе net efficiency obtained therefore is 77 per cent. and 79 per 
cent. respectively, оғ considering the roughness of this calculation, 
about 75 to 80 per cent. This appears to be a very creditable 
record. We do not, of course, know whether the engine is as 
economical as that at St. Louis, but we have had almost exactly 
similar engines on this road and have found that under favor- 
able conditions their economy is practically the same as that 
of the D 10 class which were in use оп this district, while 
under other conditions the D 10 were zuperior. We may safely 
say, therefore, that this district has come within 25 per cent. of 
testing plant conditions, so far as we know them, and to you 
gentlemen, members of this club, who are also engaged in this 
work, I can only say that you have done well, but let us get after 
that other 25 per cent. 


- ———— 


TRAIN DESPATCHING BY TELEPHONE.—The Norfolk & Western 
will soon have telephones in use for train despatching through- 
out its main line from Norfolk, Va., to Columbus, Ohio, about 
700 miles. On some divisions the telephones have been in use 
many months and the others are to be equipped soon. 
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INFORMATION CONCERNING NEW EQUIPMENT ОМ А 
RAILROAD. 


When a new type of locomotive or car is purchased and placed 
in service on a road the men in charge of its operation, main- 
tenance and repair usually have considerable difficulty in getting 
information from headquarters as to its design or special feat- 
ures; this often results in mistakes being made which sometimes 
prove expensive and oftentimes a feature of special merit is con- 
denmned because its use has not been fully understood and it 
has been misused or not used at all. 

One of the most enthusiastic supporters of this journal dates 
his first interest in it from a time ten years or more ago when 
he was general foreman of a repair shop, because by its aid in 
an emergency he was able to make a record in repairing and 
placing back in service a new type of locomotive which had just 
been received on his division and had been injured in a wreck. 
He was unable to secure drawings of the locomotive from the 
mechanical engineer's office, which was located on another part 
of the system, but fortunately found the information that he 
required in connection with a description of the locomotive in a 
copy of the AMERICAN ENGINEER, that had just been received. 

Realizing the importance of having the engineers, firemen, 
shop men, roundhouse men and mechanical department officials 
well posted as to new types of power, the Union Pacific Rail- 
road Company, in connection with its Educational Bureau of In- 
formation, has issued an instruction pamphlet to these men de- 
scribing quite completely the new articulated compound loco- 
motives which have just been placed in service on that system. 
In addition to photographs and general drawings of the loco- 
mótives a number of the more important details, which are not 
standard on other types of locomotives already in service, are 
illustrated by line drawings. It is believed that this is the first 
time such information has been issued to the men by a railroad 
before or even after the locomotives have been placed in service. 
It will surely prove of great benefit. 


WELFARE WORK ON THE RAILROADS, 


Many of the railroads have given much study and expended 
considerable sums in improving the conditions surrounding their 
employees and in establishing pension systems. Of interest from 
this standpoint, at least to some extent, are two booklets that 
have been received during the past month. One of these, en- 
titled “Welfare Work,” is from the Canadian Pacific Railway 
and explains in an interesting and readable manner how that 
company is helping to improve the strength of its organization, 
by bettering the conditions under which its men have to work, 
by educating them so that they will be of greater service and 
fit themselves for more important positions in the organization 
and by its pension system. An abstract of this will appear in 
our next issue. Another booklet is from the Grand Trunk Rail- 
way and 13 entitled “Training Modern Mechanics—How a Great 
Railroad Has Solved the Problem.” It describes in detail the 
apprentice system on that road which was also described in an 
article in this journal, page 21, January, 1908 Both of these 
booklets are very attractively arranged and are splendidly illus- 
trated and printed. 

Announcement is made in this issue of the pension system 
about to be installed upon the New York Central Lines and of 
the increase in the amount of the minimum pension on the Chi- 
cago and Northwestern Railway. The Rock Island System will 
establish a similar pension system with the opening of the new 
year. The educational bureau of information on the Union Pacific 
Railroad, although only established a few months ago, promises 
splendid results; the work of the apprentice department on the 
Santa Fe has been extended to include all of the apprentices on 
the system, as will be seen in a note on another page. The New 
York Central Lines will within the next few months finish the 
first four years under which the improved apprenticeship sys- 
tem has been in force and the results thus far are greater than 
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had been anticipated in so short a time, even by the most en- 
thusiastic supporters of the scheme. 

These few items, noted not because they cover the field, but 
rather because they have been drawn to the attention of the 
editors in one form or another within the past few days, are an 
indication of how the railroads in general feel about these ques- 
tions and indicate the direction in which the current is flowing. 
They give a promise of greater cfficiency among the railroad 
employees and the upbuilding of a spirit of loyalty and co-opera- 
tion that will mean much from an economic standpoint in the 
years to follow. 


A STITCH IN TIME. 


Weather of the character that swept practically the whole 
country during the lattcr part of the last month brings the value 
of first-class locomotive terminal íacilities forcibly to the atten- 
tion of every official and indeed to every patron of our railroads. 
It is at such a time that the millions invested in first-class struc- 
tures and equipment return a very high rate of interest and it 
is for coping with just such periods of great difficulty in opera- 
tion that locomotive terminals should be designed in every de- 
tail. i | 

Іп this issue appears the first part of an extensive discussion 
of this subject, which will be continued in the two following 
numbers. This seems to be a very opportune time for bringing 
this matter up for discussion and it is to be hoped that a prac- 
tical improvement will follow its agitation. | 

Under severe winter conditions which have to be met, usually 
for several months, in the northern section of the United States, 
which includes a very large proportion of the total mileage of 
the country, the locomotive terminal facilities are in reality the 
keystone of the complicated structure of railroad operation and 
any looseness at this point affects the stability of the whole 
structure. In view of this it is easily recognized that round- 
houses, cinder pits, intercommunicating facilities, etc., should all 
be designed so as to successfully meet the worst possible con- 
ditions, although they may be pur to the supreme test for but 
a few weeks out of the whole year. Yet it is in those few weeks 
that their value will be large enough to pay interest on the in- 
vestment for the whole period. At times when schedules are 
thoroughly disarranged, tonnage is reduced, the efficiency of the 
personnel of both shop and road are reduced, derailments are 
numerous and nerves are frayed, then a smooth working, com- 
petent roundhouse organization provided with suitable tools, 
proper protection and convenient arrangement, is worth anything 
it may cost, no matter how large. 

This whole subject should also be seriously considered at this 
time when appearances indicate that the articulated type of loco- 
motive will become more or less common. It will be remembered 
how much confusion was caused at division terminals when the 
Pacific type engines were first introduced and how the whole 
scheme of terminal operation was handicapped by their very 
large size and great length. That experience will be duplicated 
т a much more aggravated form i£ the Mallets become common 
and careful consideration of this possibility should be given in 
connection with the redesign of any division points. 


The second principle advanced for the most successful con- 
duct of a motive power department in the June, 1909, issue was, 
“Establish a standard cost or allowance for each of the various 
items of expenditure and see that it is not exceeded." This 
principle applies to the expenditure for fuel fully as much as it 
does to any other item and elsewhere in this issue are given two 
very complete discussions of the theoretically and practically 
possible limits of fuel consumption. There are probably попе 
better fitted to speak on this subject than the authors of these 
papers and the information contained therein will undoubtedly 
be found to be of great value for establishing a satisfactory new 
standard or checking up the present one. 


EDUCATIONAL BUREAU OF INFORMATION. 


Union Paciric RAILROAD. 


An outline of the work of the educational bureau of informa- 
tion, recently established on the Union Pacific Railroad, appeared 
in the October, 1909, number of this journal. In discussing this 
matter at the fourth annual meeting of the operating officials, D. 
C. Buell, chief of the bureau, explained the work of the bureau 
in greater detail. Following is an abstract of his remarks: 

Assisting Employees to Assume Greater Responsibilities. 

All practical railroad men realize that much of their work is 
governed by what may be termed unwritten laws. Few books 
are published that give practical information of value concerning 
it, and many employees are so situated that it is impossible under 
present conditions to acquire a working knowledge that will fit 
them to assume greater responsibilities. You gentlemen have had 
the perseverance to work out your own betterment; have used 
your eyes, ears and brains to learn all you could of the reasons 
for doing things that were going on around you daily, and by 
your fitness have overcome your difficulties and risen to your 
present official positions, but who can tell how much hardship and 
how many mistakes might have been avoided had you had the 
opportunity to learn much of this unwritten law, gleaned from 
the experience of, and put in practical form by, those who had 
“gone through the mill” before you. 

It is the purpose of this bureau in its first object to furnish 
courses of reading and study especially prepared under the direc- 
tion of the advisory board to cover as much of this so-called 
unwritten law as possible and to combine with it such existing 
instructions and written matter as will assisi an employee to 
assume greater responsibilities in the line of his work, the 
course to be conducted somewhat on the method of now existing 
correspondence schools, 

The privilege of taking a course of this kind is offered to all 
employees. The bureau will offer any employee desiring to 
qualify himself to assume greater responsibilities, a course of 
reading and study along the line that he may indicate. This 
course need not necessarily be confined to the particular work 
of the department with which the employee is connected, but may 
embrace any subject, the knowledge of which may be of value 
to the employee in the position now occupied or that will help 
to qualify the employee to change positions to a line of work 
which would be more nearly suited to the ambition or desire. 
This statement was made broad enough so that no employee 
need hesitate to state what he wanted the bureau to do for him 
or what line of work he was ambitious to master. Certain reas- 
onable qualifications, however, are implied, and these are concisely 
set forth as follows: 

Firemen, until they have passed promotion examinations in 
rules, air brake and machinery, will be assisted only on matters 
pertaining to the knowledge necessary to pass these promotion 
examinations. 

Brakemen, switchmen, etc., until they have passed all promo- 
tion examinations for conductors, yard foremen, etc, will be 
assisted only by answers to such questions as they may ask the 
information bureau, although we do not limit the number of 
questions they may ask. An exception to this will be made in the 
case of brakemen having had three years experience, or more, 
one year at least of which has been served on the Union Pacific 
Railroad, in which case an advanced course may be taken up with 
the permission of the general superintendent. 

Stenographers, clerks, etc., will be allowed to take up «tudies 
pertaining to the department in which they work as long as they 
are not of too advanced a character, and in special cases where 
they are anxious to get into a different line of work they may be 
allowed to take up a study of work in other departments, by the 
approval of the general superintendent. | 

It is not the intention to teach elementary ог rudimentary sub- 
jects, such as arithmetic, writing, spelling, grammar, etc., which 
are taught in ordinary night schools or business colleges, except 
in certain particular cases, such as shop classes for apprentices, 
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or where an employee is located at such a point that there is no 
other way for him to get this training, and the training of this 
man in the particular subject would be of benefit to the company. 

In planning the different courses now in preparation it was 
thought best to require each student to familiarize himself with 
the history of the Union Pacific, its geography and resources, and 
to also give an outline of the federal and state laws that affect 
the road. In all cases this will probably be the first work of the 
different courses. 

Courses are now being prepared on the maintenance oi auto- 
matic block signals, mechanical engineering as applied to railroad 
wOrk, track work in both English and Japanese, station work, 
freight traffic, accounting, railroad operation, electric lighting 
and power, questions and answers for firemen studying for pro- 
motion examinations in machinery. 

Additional courses planned are: Gasoline motor car work, 
analysis of statistics, maintenance of interlocking plants and 
their construction, car building, shop practice, civil engineering 
as applied to railroad work, refrigeration. 

The courses now being prepared all start with the elementary 
work and lead up step by step so as to give a general practical 
knowledge of the subject. Students assigned to these courses 
will be started on the first work and while it will be in the nature 
of a review for some of them, it is hoped they will all profit to 
some extent by a study of this elementary work, thus insuring a 
thorough knowledge of the subject as they progress, and that 
they will have patience with the bureau until the more advanced 
work can be gotten out. The first work was sent out about 
November Ist. 

Where special courses are asked for, the applications will be 
considered by the advisory board and the course furnished, if 
practical, at as early a date as possible. The lessons will be sent 
out to students in two forms. First: Lessons that have been 
specially prepared by the bureau will be mimeographed on stand- 
ard letter-size paper with cloth binding, and the student may 
keep these. Second: Instructional matter to be studied from 
books already printed will be outlined, showing just what parts 
of the printed work must be mastered, and this outline sent to 
the student with the book. These books will simply be loaned to 
the student, and he will be held responsible for their safe return, 
and in case of failure to return them, they will be charged against 
him at cost price. The books may be kept a reasonable time, the 
student being notified as to when he should return them. Ап 
extension of time will be allowed for good cause. 

A set of questions will be sent with each lesson. Written 
answers must be submitted and show a satisfactory understanding 
of the work before additional lessons will be furnished. Students 
must show interest in their work by doing a reasonable amount 
of studying. They will not be crowded, but lapses of several 
months without reasonable excuse will be considered sufficient 
grounds for dropping them from the student rolls. 

Applications from employees are numbered consecutively as 
received and a blank form sent out to be filled in with informa- 
tion as to the education and practical experience of the applicant, 
together with a statement as to whether he has made a special 
study of any subject, is a subscriber to any technical magazine, or 
a student of a correspondence school. He is also asked to state 
what he desires the bureau to do for him, the information he 
wants, what line of work he wants to advance in, and what (in 
reason) he is ambitious to become. This application, when com- 
plete, is considered by the advisory board, and if the information 
requested is of the proper sort, the course is assigned. If, how- 
ever, the request is such that any of the qualifications above 
noted are in effect, then further correspondence is had with the 
applicant until something can be assigned that is satisfactory to 
both the applicant and the advisory board. 

Men selected for advancement to minor official positions will 
be afforded an opportunity, before formal appointment is made, 
of acquiring a knowledge of the practical workings of such de- 
partments as they have not been intimately connected with, 
through a temporary connection therewith under the direction 
of the heads of such departments, and at a salary fixed by the 


board of supervisors. Complete records will be kept of the stu- 
dent work done by employees. 
Increasing the Knowledge and Efficiency of Employees. 

Rarely a day passes in the course of а busy man’s career but 
that some question comes to his mind about which he would like 
information. The majority of such questions, however, go unan- 
swered unless some pressing necessity makes it imperative that 
time be taken to obtain the answer. Workmen hesitate to ask 
too many questions of their foremen; foremen let some point 
go rather than to show their lack of knowledge and some officials 
even clothe their lack of knowledge on occasional points in the 
mantle of reserve rather than to risk their official dignity by 
asking a question of a subordinate who assumes their knowledge 
to be universal. Many questions that are asked are answered in 
such a way that the questioner does not understand the point 
clearly and rather than to appear dull or slow, the matter will 
often be dropped. 

It is the purpose of this bureau in its second object to provide 
a means whereby any employee desiring information on any 
particular question or problem met with from day to day, can 
send this question to the bureau for an answer. There is no 
formality connected with this matter; all that is necessary is to 
write the question and mail it to the bureau, giving name and 
address where employed, also position or occupation. The infor- 
mation will be furnished through the bureau in a simple and prac- 
tical manner and as promptly as possible. The bureau will have 
its own telegraph office and officials can get information direct 
by wire, using cipher code if desirable. 

Questions, when received, are copied and referred to the mem- 
ber of the advisory board best qualified to answer them, ii being 
the intention to have all inquiries answered in such a manner 
that they will in nowise conflict with the instructions, ideas or 
precedents of the department to which they relate. The answers 
are held and passed on by the advisory board at the first meeting 
and are then sent to the questioner. It is not the inteniion to 
have questions requiring the official ruling of some particular 
person sent to the bureau, but if such questions are received it is 
the intention to handle them through the bureau, having the 
proper member of the advisory board send them to the proper 
official for a ruling, after which they are returned to the bureau. 
In cases of this kind the questioner, when his answer is returned, 
will be requested to refer such matters through the regular chan- 
nels in the future. 

All questions are handled impersonally; the name of the ques- 
tioner is not shown on the question when it is passed to the 
advisory board member for handling. only the questioner's occu- 
pation being given; nor is the name of the advisory board mem- 
ber furnishing the answer shown. Мо limit is set on the number 
of questions that may be asked and an employee may ask for 
information every day if he so desires. А record is kept of all 
answers, catalogued for easy reference, and a card catalogue 
shows which of the employees are taking advantage of this 
branch of the bureau. 

Preparing Prospective Employees for the Servce. 

The promotion of desirable men and the elimination of undesir- 
ables creates a constant demand for new material throughout the 
organization. The demand is perhaps greatest for station helpers, 
signal men, operators, freight house men, agents, clerks, brake- 
men, common laborers. 

It is the purpose of this bureau to assist in supplying men of 
good reputation and character for vacancies of this order, and 
where possible to train these men as far as practical in the duties 
of their prospective work before their employment. To this end, 
applications for employment will be received, preference in all 
cases being given to dependents or relatives of employees. The 
personal history of all applicants will be obtained, references in- 
vestigated, and each applicant required to take a physical exami- 
nation to assure us that he can pass our requirements, if his 
record is satisfactory and we wish tc employ him. The names of 
all available applicants will be kept on file at the bureau and any 
official wishing help can apply to the bureau for it. If satisfactory 
material is on hand it will be furnished immediately. 
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The bureau, however, will not solicit positions for applicants; 
requests will have to come from the general organization if its 
assistance is desired, and the interest of the bureau in the men 
furnished ceases when they arc employed, unless later they take 
advantage of the privilege of the information or educational feat- 
ures. Applications of experienced railroad men, when received, 
will also be looked up and their names placed on file, although it 
is hoped that all positions suitable for men of this class can be 
filled from our own ranks. 

The names of student employees making marked progress in 
their studies will be placed before the general superintendent for 
his information, and it is hoped that in this way men available 
for promotion will have a better chance to connect with vacancies 
that they may be qualified to fill; and thus the necesssity for 
going outside our ranks to fil such positions be still further 
reduced. Where practical to do so, the elementary lessons of 
suitable courses may be sent to applicants whom we think we will 
һаус use for in the future, so that they сап be preparing them- 
selves to give better service when employed. 

In addition to the foregoing, there will be established under 
this third object, schools at the Bureau's offices, for the prepara- 
tion of student operators, brakemen and signal service men by 
personal instruction. Students of telegraph schools preparing 
for positions as student operators will, on graduation from their 
course in telegraphy, be brought to Omaha and put through a 
course of training of from two to four weeks іп a model local 
station fitted for this work. This station will be equipped with 
the regular local station furniture and forms, wires will be cut 
into an operator's table; tariffs, tickets. baggage checks, time 
cards, etc, will be used to familiarize these students with the 
actual work they will have to do when they go in service, and an 
instructor will direct their work and see that they have the 
knowledge necessary to give satisfactory service before they are 
sent out. 

The training of applicants for positions as brakemen is a more 
difficult proposition, but it is hoped that men can be taught the 
operating and block signal rules, the signals, how to pack hot 
boxes, and care for their markers and lanterns. In addition to 
this, and probably most important, there will be instilled into 
them the knowledge that honesty, sobriety, careful attention to 
duty and the observance of all rules and regulations will assure 
them of a steady job and the right tc hope for future promotion. 

Тһе training of applicants for positions in the signal depart- 
ment will be accomplished by actual work on batteries and signal 
appliances, installed as a part of the schools equipment, and 
while this school in these branches will be experimental, there 
is reason to hope that the experiment will be a success, as proved 
by better material furnished due to its establishment. 


THE UTILIZATION OF FUEL IN LOCOMOTIVE 
PRACTICE.” 


By W. F. M. Goss. 


INTRODUCTION. 

The locomotives in service on the railroads of this country 
consume more than one-fifth of the total coal production of the 
United States. The amount is so large that any small saving 
that can be made effective in locomotive practice at once becomes 
an important factor in conserving the fuel supply of the nation. 
For this reason the United States Geological Survey has given 
attention to the special problems of combustion in locomotive 


boilers. It has approached this task from several different di- 
rections. The facts presented herewith constitute one series 
of results. 


In the fall of 1906 the locomotive-testing laboratory of Pur- 
due University, at Lafayette, Ind., entered on a series of tests, 
one purpose of which was to determine in precise terms the 
degree of efficiency with which a modern high-class American 
locomotive utilizes the heat energy of the fuel supplied to it. 


ЕК Extracts from Bulletin No. 402, U. S. Geological Survey. 
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The general interest in the subject, the elaborate plans which 
had bcen formulated for conducting the work, and the substan- 
tial character of the support which had been pledged to main- 
tain it justified the Geological Survey in aiding the investigation. 
The co-operation of the Survey consisted in detailing experts 
to assist the regular staff of the laboratory in the chemical and 
calorific work of the tests. These experts, working under the 
general supervision of the director of the Purdue laboratory, 
became responsible for the sampling of smoke-box gases, of the 
fuel used, of the cinders caught in the front end, of the sparks 
discharged by the stack, and of the refuse caught in the ash 
pan. Тһе gas analyses were made by them at the university 
laboratory. The analyses of all solid samples and the calorific 
tests of the fuels were made at the government fuel-testing plant 
at St. Louis. The representatives of the Survey were not con- 
cerned with other phases of the work. 

The locomotive used in the experiments is a simple super- 
heating locomotive of the American type, with a boiler designed 
to operate under pressures as high as 250 pounds. The super- 
heater is of the return-tube type and was built and installed in 
the summer of 1906. 


Some of the principal characteristics of the locomotive are as 
follows: 


Total Weight cosh serch а VERUS 109,000 Ibs. 
Weight on four д4гіуегӛ................................. аа 61,000 1bs. 
Cylinders: 
Diameter саси Ups dE EI Ede uisa edes vs euet 16 in. 
Stroke О d outed RUOLI QI UE ER 24 in. 
Drivers, diameter outside of Чіге................................ 6954 in. 
er: 
Жүре 25929 ее Extended wagon to 
Length of ЁгеЬох........................................ 72 1/16 m 
Width of бгеһох....................................... ....84% in. 
Depth of йгеһлх........‚...у..ф............................... 79 in. 
Number of 2-mch (08е8......................................... 111 
Number of S-inch (іБез.......................................... 16 
Length of tubes. о sur eyes De EO ONT ERAN ADU EA арды 1154 ft 
Heating surface in бгеһох................................ 126 sq. ft. 
heating surface in tubes, water війе....................... 897 sq. ft. 
Total water-heating surface, including water side of tubes. .1,023 sq. ft. 
Superheater: 
Type Н ОООО ООО Г КЛ ES Cole return tube 
Outside diameter of superheater (ибев........................ 1% in. 
Number of-]O0p8. ео 
Average length of tube per Іоор............................. 17.27 ft. 
Tctal superheating surface based upon outside surface of tubes; Р 
198 зд. ft. 


Total water and superheating surface, including water side of 
boiler tubes ........ алалы ARCA ааа 1,316 sq. ft. 
The purpose of the tests was to determine the performance 
of the boiler and superheater of 4 normal locomotive while de- 
veloping such rates of power as are common in locomotive ser- 
vice. The process involved a careful study of the various chan- 
nels through which the heat energy of the fuel is absorbed or 
dissipated. 

The results represent work done with two grades of coal that 
will be designated as coal А and coal B. Both are of excellent 
quality. The greater part of the tests were run with coal A, 
which, for purposes of discussion, will be regarded as the stand- 
ard for the tests. The chemical characteristics and the calorific 
value of samples taken from the fuel of each test are summa- 
rized in the following table: 


: Coal A. Coal B. 
Moisture, per cent. ........................... 1.89 8.10 
Volatile matter, per cent. ..................... 31.94 15.93 
Fixed carbon, per cent. ....................... 57.71 72.75 
Ash, per Сеп nuu su ро 8.46 8.92 
Heating value per pound of dry coal  B.t.u..... 14,047 14,347 
Heating value per pound of combustible, B.t.u... 16,372 15,802 


Heat BALANCES. 


Heat balances representing the action of locomotive boilers 
have justly been regarded as difficult to formulate. In the pres- 
ent tests efforts were made to procure complete data on which 
such a balance could be based. The data making up these bal- 
ances are presented in Figure I, but can be most easily under- 
stood by reference to Figures 2 and 3, which show the results 
obtained with coal A and coal B, respectively. It is the pur- 
pose of the heat balance, as the term implies, to account for all 
heat represented by the coal supplied to the fire box, not only 
the heat which is utilized, but that which is lost, and to point 
out the various channels through which losses occur. Іп the 
diagrams the term "heating surface," as applied to the abscissas, 
includes the heat-transmitting surface of both boiler and super- 
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3 А Я Ж British thermal units lost per pound of combustible fired. 
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1 2 85 89 1 99 100 | 101 | 102 | 103 | 104 | 106 107 | 108 
1 | 30-5-240...... 15, 388 9,040 > 70 1,975 58.75 | 0.16 | 0.46| 411 | 12.83 | 3.74 | 8.02 | 0.92 | 4.15 6.56 
2 240...... 15,416 9,136 33 | · 2, 057 59.28 | .15 | .2014.06| 13.35 | 3.67 | 7.94 | .95 | 3. 48 93. 
3 | 30-4-240...... ‚398 9,252 82 2,049 60.08| .16| .53| 411] 13.31 | 2.93 | 5.75 | .89|606| 617 
4 | 30-2-240...... 15, 352 10, 189 39] © 2,087 66.37 | .27| .25 | 4.48| 13.58) .47*| 2.81 | 1.34 | 413] 6.30 
5 | 40-6-200...... 15, 9, 832 28 62 | 649 | 2,325 63.16 | .18| .40 | 4.17 | 14.83 | 1.56 | 5.00 | 1.11 | 3.78] 4.81 
*6 | 50-4-200...... 15,744 8, 489 34 55, 544 | 2,13 53.90 | .22| .35 | 3. 45 | 13.32 | .42 |11.90 | 1.80 | 5.23 | 9.37 
71 40-4-200...... 15,214 | 9,330 29 75 | 671 1, 801 61.34 |. .19] .491 441 18.86 ! 4.90 | 4.95 | 1.35 | 5.88 | 4.63 
8 | 30-6-204...... 15,322 %,552 23 47} 937| 2, 297 62.34| 15|.2114161 14.98 | 1.09 | 4.03 | .81| 5.121 6.96 
*9 | 30-2-200...... 15,875 10, 430 56 58 | 541 | 2,392 65.70 | .35 | .37 | 3.41] 1507| .0 | 4.22 | 1.53 | 4.65 | 4.65 
10 | 30-8-160...... 15, 425 10,209 25, 42| 683 | 2,342 68.16 | .16| .27 | 4.24 | 15.18 | 1.27.3 64| .13,3.70| 4.65 
IL | 40-6-160...... ‚351 10,170 34 42 | 646 | 2,272 66.25 | .22| .27 | 4.21 14.79 | 1.49 | 309 | 1.33 | 3.93 | 4.49 
13 | 30-4-160...... 15, 10,575 23 57 | 581| 2,160 69.12| .18| .37| 80| 14.11 [1.27 11.15 | .913.74| 5.26 
3 | 40-12-120..... 15, 857 7, 408 45 $5] 556 | 2,217 1,680. 48.72 | .28 | .35 | 3.51 | 13.98 11.26 16.74 | 3.75 | 2.81 | 10.59 
914! 30-14-120..... 15,714 2,456 5 44 | 568 | 2,272 1,502 47.45 | .34| .2 43.61 14.46 | .7% 15.10| 5.20 | 2.84 | 9.94 
915 | 30-10-120..... ,799 8,480 43 43. 547 | 2,173 1.204! 53.67 | .27 | .27 [3.40 | 13.78] .73 |12 09 | 2.06 | 600] 7.67 
9416 | 40-8-120...... 5,752 9,446 42 44 | 538 | 2,294 lid 59.97 | .26| .27|13.Q | 1456] .19 |718 | 2.03 | 4.22 | 7.26 
17 | 30-8-120...... ' 10,701 34 59 | 597, 2,239 747; 69.73 | .22| .38 | 3.899 | 14.58| .85 | 1.76 | .86| 2.86 | 4.87 
*18 | 40-4-120...... 15,872 10,817 46 | 456 | 2,145 68.14 | .35 | .29 13.06 | 13.58] .56|2.52| 1.10| 5.09 | 5.31 
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FIG. 2.—RESULTS OBTAINED WITH COAL А. 
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heater. The ordinates of the diagrams represent the percentage 
of heat in the fuel supplied. Distances measured on ordinates 
between the axis and the first broken line, А, represent the per- 
centage of the total heat supplied which is absorbed by the 
water of the boiler. The line A is, in fact, a definition of the 
efhciency of the boiler under the varying rates of evaporation 
represented by the tests. Though based on a different unit, it 
is, as it ought to be, similar in general form to the lines defining 
the evaporative efficiency of the boiler in terms of pounds of 
water evaporated per pound of coal used (Fig. 4). The in- 
clination of all such lines shows the extent to which the ей- 
ciency of the boiler suffers as the rate of evaporation is in- 
creased. Тһе nature and extent of the losses leading to de- 
creased efficiency are to be found in the areas above the line A. 
The fact that the points representing different tests through 
which this line is drawn do not result in a smooth curve is due 
to irregularities in furnace conditions that were beyond the vig- 
ilance of the operator, an explanation which applies equally to 
other lines of the same diagram. Again, where the points on 
which the line А is based fail to form a smooth curve, the rea- 
son therefor is to be found in the location of the lines above. 

The percentage of the total heat which is absorbed by the 
superheater is measured by distances on ordinates between lines 
А and В. It is apparent that this quantity is practically con- 
stant, whatever may be the power to which the boiler is driven; 
that is, this superheater is a device of constant efficiency. The 
normal maximum power of a locomotive may for present pur- 
poses be taken as represented by an evaporation of 12 pounds 
of water per square foot of heating surface per hour. At this 
rate the superheater, which contains 16 per cent. of the total 
heat-transmitting surface, recéives approximately 8 per cent. of 
the total heat absorbed. Distances between the broken line B 
and the axis represent the efficiency of the combined boiler and 
superheater, and distances above the line B account for the va- 
rious heat losses incident to the operation of the furnace, boiler, 
and superheater. 

Losses of heat arising from the presence of accidental and 
combined moisture in the fuel, of moisture in the atmospheric 
air admitted to the fire box, and of moisture resulting from 
the decomposition of hydrogen in the coal are represented by 
distances measured on ordinates between lines B and C. It is 
of passing interest to note that the heat thus accounted for is 
practically equal to that absorbed by the superheater. 

Losses of heat in gases discharged from the stack are repre- 
sented by distances measured on ordinates between lines C and 
E. Тһе distances between lines D and E represent that portion 
of these losses which is due to the incomplete burning of the 
combustible gases. The record shows that the stack loss (C-E), 
while necessarily large, increases with increased rates of com- 
bustion far less rapidly than has been commonly supposed. In 
other words, the loss in evaporative efficiency with increase of 
power (line B, Figs. 2 and 3) occurs only to a very slight de- 
gree through increase in the amount of heat carried away with 
the smoke-box gases. That portion of this loss which is charge- 
able to incomplete combustion (CO) is small under low rates 
of combustion (Column 104, Fig. 1), but may increase to 
amounts of some significance under the influence of very high 
rates of combustion, as will be seen from the record of coal A. 


Losses of heat through the discharge from the fire box of un- 
consumed fuel are represented by distances measured on ordi- 
nates between lines E and H. The loss thus defined is separated 
into three parts—the heat loss by partly consumed fuel in the 
form of cinders collecting in the front end (E-F), the heat loss 
by partly consumed fuel in the form of cinders or sparks thrown 
out of the stack (F-G), and the heat lost by partly burned fuel 
dropping through the grate into the ash pan (G-H). Тһе first 
two of these losses increase with the rate of power developed. 
They are, in fact, the chief cause of the decrease in the evapo- 
rative efficiency of a locomotive boiler with increased rates of 
power. This is well shown by a comparison of the two dia- 
grams. In the tests with coal B (Fig. 4) the cinder loss is com- 
paratively heavy and the boiler efficiency diminishes in a marked 
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degree under high rates of power, while tests under similar 
conditions with coal A (Fig. 2), involving less loss by cinders, 
show an efficiency of the boiler under high rates of power which 
is much better sustained. 

The cinder loss expressed as a percentage of the total weight 
of coal fired is shown by Figure 5, and the heating value of the 
material thus accounted for by Figure 6. It will be seen that 
cinders from coal B have more than double the weight and that 
each pound has nearly double the heating value of those from 
coal А, a result doubtless due in part to the large percentage 
of fine material in coal B and to the absence of such material 
in coal A. The stack cinders from both coals have a higher 
calorific value than those caught in the smoke box. Under the 
practice of the laboratory, the coal was not wetted previous to 
being fired. Concerning the general significance of the cinder 
loss as recorded here, it should be remembered that the fuel used 
in all the tests was of high quality. Lighter and more friable 
coals are as a rule more prolific producers of stack and front- 
end cinders. 

Radiation, leakage, and all losses not previously accounted 
for are represented by the distance on ordinates between line H 
and the roo per cent. line of the diagrams. Radiation losses are 
probably not much in excess of т per cent, so that the remain- 
der of this loss—írom 3 to 8 per cent. of the total heat available 
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—represents leakage of steam or water, or inaccuracy in de- 
termining the value of one or more of the quantities already 
discussed. 


DISTRIBUTION oF HEAT IN THE Test LOCOMOTIVE. 


It is sometimes convenient to have an elaborate statement of 
fact summarized into a few representative figures, the relation 
between which may be easily apprehended. Such a summary 
may be framed for the present case by assuming that the nor- 
mal maximum power of the locomctive tested is that which in- 
volves a rate of evaporation of 12 pounds of water per square 
foot of heating surface per hour, and by averaging from the 
diagrams (Figs. 2 and 3) the values of the various factors en- 
tering into the heat balance for this rate of power. The result 
may be accepted as showing in general terms the action of such 
a locomotive as that tested when fired with a good Pennsylvania 
or West Virginia coal. It is as follows: 


AVERAGED Heat BaLANCE ror Test Locomorive. 
{Percentages of total heat available.) 
Absorbed by the water іп the Бойег............................ 52 
Abscrbed by steam in the вирегһеаег.......................... 5 


өл 


чФо о» MAN 


Absorbed by steam in the boiler and ѕирегһћеаќег.................... 
Lost in vaporizing moisture in the соз!............................. 
Lost through the discharge of СО.................................. 
Lost through the high temperature of escaping gases, the products of 

combustion 
Lost through unconsumed fuel in the form of front-end cinders....... 
Lost through unconsumed fuel in the form of cinders or sparks passed 

Out of the. stack: рее 
Lost through unconsumed fuel in the авһ........................... 
Lost through radiation, leakage cf steam and water, еіс.............. 
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GENERAL CONCLUSIONS. 

There were in 1906, on the railroads of the United States, 
51,000 locomotives. It is estimated that these locomotives con- 
sumed during the year not less than 90,000,000 tons of fuel, 
which is more than one-fifth of all the coal, anthracite and bitu- 
minous, mined in the country during the same period. Тһе 
coal thus used cost the railroads $170,500,000. That wastes occur 
in the use of fuel in locomotive service is a matter which is well 
understood by all who have given serious attention to the subject, 
and Тһе tests whose results are here presented show some of the 
channels through which these wastes occur. These results are 
perhaps more favorable to economy than those attained by the 
average locomotive of the country, as the coal used in the tests 
was of superior quality, the type of locomotive employed was 
better than the average, and the standards observed іп the 
maintenance of the locomotive were more exacting. But the 
effect on boiler performance arising from these differences is 
not great and, so far as they apply, the results may be accepted 
as fairly representative of the general locomotive practice of 
the country. They apply, however, only when the locomotive is 
running under constant conditions of operation. They do not 
include the incidental expenditures of fuel which are involved 
in the starting of fires, in the switching of engines, and in the 
maintenance of steam pressure while the locomotive is stand- 
ing, nor do they include a measure of the heat losses occasioned 
by the discharge of steam through the safety valve. Observa- 


tions on several representative railroads have indicated that not — 


less than 20 per cent of the total fuel supplied to locomotives 
performs no function in moving trains forward. It disappears 
in the incidental ways just mentioned or remains in the fire box 
at the end of the run. The fuel ccnsumption accounted for by 
the heat balance above is, therefore, but 8o per cent. of the total 
consumed by the average locomotive in service. Applied on this 
basis to the total consumption of coal for the country, the heat 
balance may be converted into terms of tons of coal as follows: 


SuMMARY OF RESULTS OBTAINED FROM FUEL BURNED ім LOCOMOTIVES. 
ons. 
1. Consumed in starting fires, in moving the locomotive to its 
train, in backing trains into or out of sidings, in making 
good safety-valve and leakage losses, and in keeping the 
locomotive hot while standing (estimated) ................ 18,000,000 


2. Utilized, that is, represented by heat transmitted to water to 
bé. Vaporized. ua teres ре 41,040,000 
8. Required ro evaporate moisture contained by the coal........ 3,000,000 
4. Lost through incomplete combustion of давев................ 720,000 
5. Lost through heat of gases discharged from stack............ 10,080,000 
б. Lost through cinders and врагКө........................... 8,640,000 
7. Lost through unconsumed fuel in the ash................... 2,880,000 
8. Lost through radiation, leakage of stcam and water, etc...... 5,040,000 
90,000,000 


These amounts, together with the corresponding money value, 
are set forth graphically by Figure 7. It is apparent from this 
exhibit that the utilization of fuel in locomotive service is a 
problem of large proportions, and that if even a small saving 
could be made by all or a large proportion of the locomotives of 
the country it would constitute an important factor in the con- 
servation of the nation's fuel supply. On examining the diagram 
with reference to such a possibility the following facts are to be 
noted: The amount of fuel consumed in preparing locomotives 
for their trains, etc. (item г), is dependent only to a very slight 
extent on the characteristics of thc locomotive, being in large 
measure controlled by operating conditions, by the length of 
divisions, and by the promptness with which trains are moved. 
Under ideal conditions of operation much of the fuel thus used 
could be saved, and it is reasonable to expect that the normal 
process of evolution in railroad practice will tend gradually to 
bring about some reduction in the consumption thus accounted 
for. 

The fuel required to evaporate moisture in the fuel (item 3) 
and that which is lost through incomplete combustion (item 4) 
are already small and are not likely to be materially reduced. 

The loss represented by the heat of gases discharged from 
the stack (item 5) offers an attractive field to those who would 
improve the efficiency of the locomotive boiler. So long as the 
temperature of the discharged gases is as high as 800° F. or 
more there is a possibility of utilizing some of this heat by the 
application of smoke-box superheaters, reheaters, or feed-water 


heaters, though thus far the development of acceptable devices 
for the accomplishment of this end has made little progress, 

The fuel loss in the form of cinders collecting in the front 
end and passing out of the stack (item 6) is very large and 
may readily be reduced. Тһе results here recorded were ob- 
tained with a boiler having a narrow fire box; the losses in the 
form of cinders would probably be smaller with a wide fire box. 
А. sure road to improvement in this direction lies in the direc- 
tion of increased grate area. Opportunities for incidental sav- 
ings are to be found in improved flame ways such as are to be 
procured by the application of brick arches or other devices. 
Such losses may also be reduced by greater care in the selection 
of fuel and in the preparation of the fuel for the service in 
which it is used. It is not unreasonable to expect that the entire 
loss covered by this item will in time be overcome. 

The fuel which is lost by dropping through grates and min- 
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gling with the ash (item 7) is a factor that depends on the grate 
design, on the characteristics of the fuel, but chiefly on the de- 
gree of care exercised in managing the fire. More skilful firing 
would save much of the fuel thus accounted for. 

The radiation and leakage losses (item 8) may in part be ap- 
parent rather than real, owing to possible inaccuracies in the 
process of developing the heat balance. On the assumption that 
the values are correct as stated, however, it is not likely that 
under ordinary conditions of service they can be materially re- 
duced. 

Locomotive boilers are handicapped by the requirement tnat 
the boiler itself and all its appurtenances must come within rig- 
idly defined limits of space, and by the fact that they are forced 
to work at very high rates of power. Notwithstanding this 
handicap, it is apparent that the zone of practicable improvement 
which lies between present-day results and those which may 
reasonably be regarded as obtainable is not so wide as to make 
future progress rapid or easy. Material improvement is less 
likely to come in large measures as the result of revolutionary 
changes than as a series of relatively small savings in the sev- 
eral items to which attention has been called. 
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SOUTHERN PACIFIC ARTICULATED OIL BURNING LOCOMOTIVE WITH САС АТ FRONT END. 


ARTICULATED OIL BURNING LOCOMOTIVES WITH 
CAB AHEAD. 


SOUTHERN Paciric COMPANY. 


It has been suggested a number of times that with oil burning 
locomotives it would be possible to reverse the customary direc 
tion of running and by placing the tender at the other end of 
the locomotive the engineer could be located where he would 
have a perfect view ahead without separation from the fireman 
and leaving him іп a position wherc he could watch the condi- 
tion of the fire, height of water level, etc. This idea has been 
put into practice on some of the Italian railways, and, as is 


4004 


FRONT VIEW OF SOUTHERN PACIFIC ARTICULATED LOCOMOTIVE. 


shown in the illustration, is now being inaugurated on sections of 
the Southern Pacific. 

Service with the very large Mallet articulated locomotives, 
two of which were built by the Baldwin Locomotive Works for 
this company early in the year, and were fully described and 
illustrated оп page 181 of the May and 367 of the September 
issues of this journal, soon proved them to be remarkably suc- 
cessful, and this trial order was immediately followed by an 
order to the same works to build nineteen more of a duplicate 
pattern. These twenty-one locomotives are distributed on the 
various Associated Lines as follows: Three to the Union Pacific 
Railway, arranged for burning coal; three oil burners to the 
Oregon Railroad and Navigation Company, and fifteen oil 
burners for the Southern Pacific Сстрапу. The last order for 
oil burners were specified to be arranged with the cab ahead, 


which decision in this case was largely influenced by the neces- 
sity of operating locomotives through tunnels and snow sheds 
where the gases from the stack were very disagreeable to the 
crew. This is especially troublesome on these long locomotives 
where the smoke strikes the top 5f the tunnel and has time to 
descend in, front of the cab. 

In the new design, the cab is entered through side doorways 
reached by suitable ladders. Тһе cab fittings are conveniently 
located within easy reach of the engineer, who occupies the 
right hand side looking ahead. The Ragonnet power reversing 


. gear 1$ the same as ou former locomotives, and it is only neces- 


sary to run a shaft across the boiler back head in order to 
make the connection with the operating lever. 

Some slight changes, of course, have been necessary for ar- 
ranging the bumper beam and pilot at the opposite end of the 
frames, and of the deck plate at the smoke box end, both of 
which are of cast steel. The deck plzte is provided with a chafing 
block and a suitable pocket for the tender drawbar and the 
bumper beam has been located well forward to protect the 
engine crew from buffing and collision shocks. Тһе tender is 
of the Associated Lines standard, with a rectangular tank as 
equipped for oil burning locomotives. 

These alterations have made slight changes in the weights, 
which are as follows: 


Weight on drivHig Г О xo E eto vu И" 394,150 lbs. 
Weight on- front: trick 1. assi Е eH RET СИ 14,500 lbs. 
Weight on TORT: (ТИСЕ. оь QD (Gs 3 15 ео али a 17,250 Ibs. 
Weight ЖОШ ЛОПЕ ео коралл Ra 425,900 Ibs. 


EpucaTIONAL Waste.—Of thirteen millions of young men in 
the United States between the ages of 21 and 35, only five per 
cent. receive in the schools any direct preparation for their 
vocations; and of every one hundred graduates of our element- 
ary schools, only eight obtain their livelihood by means of the 
professions and commercial pursuits, while the remaining ninety- 
two support themselves and their families by their hands. If 
we are open to conviction, we need no investigation to convince 
us that the public school system of this country has not been 
developed and maintained for the benefit of the masses, but 
rather has been operating for the benefit of the few. We have 
no possible right to build up a general scheme of public primary 
and secondary education with the college as the goal. This is 
sacrificing the many for the benefit of the few; a useless sacri- 
fice because the few can be taken care of without resorting to 
such wasteful methods.—Dr. Alexander C. Humphreys before 
the National Society for the Promotion of Industrial Education. 


PENSION REGULATIONS ON THE "NORTHWESTERN."—The direc- 
tors of the Chicago & Northwestern have amended the pension 
regulations of the company so that hereafter the smallest pen- 
sion will be $12 a month. This will increase the pensions of 
about 125 of those now on the list. At one per cent. for each 
year of service twelve dollars would be the pension for an em- 
ployee who had worked at $36 a month and had been in the 
service 33 years, 4 months. By the new regulation such a man 
will receive the $12 even when Lis term of service has been 
much shorter. 
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"NEW 


BORING AND TURNING MILLS. 


A new line of vertical boring and turning mills, including five 
sizes—42, 48, 54, 60, and 72 inch swing—has just been brought 
out by the Colburn Machine Tool Company, of Franklin, Pa. 
With the exception of the method of driving the table, the same 
features are incorporated in all the sizes and a description of 
any one size practically covers all the others. All sizes are built 
with two swivel heads, and the three smallest sizes with turret 
heads as desired. 

The table spindle has a massive angular thrust bearing which 
makes it self-centering, and, together with the large straight 
upright bearings, effectually resists vertical, angular and hori- 
zontal strains. All bearing surfaces of the spindle are lubricated 
from a one-sight feed oil cup. The proper height of the oil is 
always shown by a mark on the glass. A constant flow of oil is 
maintained on the large conical bearing. The table is driven by 
a spur gear of large diameter attached directly to it. No lifting 
tendency is possible with this type of drive. An external spur 
gear is used on the 42, 48 and 54 inch mills, and an internal gear 
on the 60 and 72 inch. 

Power is transmitted through the five-step cone pulleys of 
large dimensions, thence through the speed box containing the 
back gears and positive clutches which are constantly immersed 
in a bath of oil. The back gears are engaged and disengaged 
by means of positive clutches inside of the speed box and op- 
erated by a lever conveniently located at the side of the machine. 
Five speeds are obtained with the back gears out, and five more 
with the back gears in, making ten speeds in all in geometrical 
progression. Тһе speed box when assembled is perfectly oil 
tight and the proper height of oil is shown by the sight feed oil 


MODEL” 42-INCH BORING AND TURNING MILL WITH TURRET HEAD. 


cup on the outside. АП the bearings have phosphor bronze 
bushings, and ring oilers for additional protection against heat- 
ing. Should it be necessary at any time to make repairs, the 
speed box may be quickly removed from the machine and every 
part is then easily accessible. 

А belt shifter is furnished on these mills, which is simple, ef- 
fective and easily operated. By means of this shifter, operated 
entirely with one hand, the belt may be changed from one step 
of the cone pulley to another with wonderful rapidity and with- 
out injury to the belt. In actual operation the entire range of 
speeds obtained with the cone pulleys, from the slowest to the 
fastest and back again, stopping momentarily on each step, has 
been made. in. eight seconds. By changing the back gear lever, 
which is in close proximity to the handle that operates the belt 
shifter, another run of five additional speeds may be obtained. 
A speed index plate located on the housing directly above the 
back gear lever indicates the right step on the cone pulley and 
the position of the clutches inside »f the speed box for any given 
speed of the table. 

The countershaft is attached directly to the upper part of the 
housings by means of brackets having ring oiling bearings, and 
thus becomes a part of the machine itself. The belt from the 
line shaft can be shifted, thus starting or stopping the machine 
from either side of the mill by means of the horizontal rod hav- 
ing a spade handle at each end. To enable the operator to stop 
the machine with the table in anv desired position, a friction 
brake is furnished which is operated by a foot treadle placed 
within easy reach at the operating side of the machine. The brake 
is applied to the inside of the lower driving cone pulley by means 
of a taper friction with hard maple shoes or wedges. In actual 
operation the mill can be stopped and started, all the table 
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REAR VIEW OF "NEW MODEL" MOTOR DRIVEN BORING AND TURNING 


speeds changed, back gears thrown in and out and the foot 
brake applied without the operator leaving his position at the 
side of the machine. 

The crossrail is of the box type with deep arched back and is 
of extra large proportions. It is raised and lowered by power. 
The swivels are of large diameter with broad bearing suríaces, 
and the metal over the T-slots is extra heavy to withstand the 
strain of five large clamping bolts. Angular adjustments are 
made by worm and gear, which also act as a positive locking 
device, making it impossible for the heads to accidentally fall over 
sideways when the clamping bolts are released. Тһе rams are 
massive and have steel racks inset into their sides. Cored open- 
ings extend clear to the top so that extra long boring bars may 
be used. 

The feed mechanism for each head is contained in a sepa- 
rate case, one on each side of the mill. By turning the hand- 
wheel one revolution five changes of feed are obtained. A move- 
ment of the multiplying lever changes the combination of gears, 
and another revolution of the handwheel gives five more changes, 
making ten in all. The vertical feed shaft extending upward 
from each feed case engages with a mechanism on each erd of 
the rail that conveys motion to the horizontal rods and screws 
in the crossrail, which operate the heads vertically and horizon- 
tally. The usual slip gears on the ends of the rods and screws 
are eliminated, and quick adjusting positive clutches are sub- 


MILL. 


stituted which enable the operator to instantly change the feed 
from vertical to horizontal and vice versa. Either feed may be 
reversed instantly by the feed reverse lever shown at each end 
of rail. 

Rapid traverse of the tools, horizontally, vertically and 1n an- 
gular directions is obtained from thc same vertical shafts as the 
feed, the manipulation being by a vertical lever attached to the 
front of the fced case. This lever has two operating positions: 
Forward and backward. The gear feed is always engaged when 
the lever is in the back position and the tool will feed in the 
direction determined by the position of the feed reverse lever at 
the end of the crossrail. The rapid traverse is always engaged 
when the lever is in the forward position, and the tool will 
travel rapidly in the opposite direction from the gear feed. It 
is impossible for the operator to throw the rapid traverse in the 
wrong way, and there is no chance for an accident to occur. 

It makes no difference whether the tool is feeding to the right 
or left, horizontally, or up or down vertically, the same lever con- 
trols the feed and rapid traverse іп every case, and pulling the 
lever always throws the gear feed out and the rapid traverse in, 
thus reversing the direction of the travel of the tool. This ar- 
rangement of gear feed and rapid traverse simplifies the whole 
process of rapid manipulation of the tools, and makes a safetv 
device that is not only theoretically but is practically fool proof. 

Although the rapid traverse is zn indispensable feature, en- 
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abling the operator to quickly move the tools in any direction, 
it does not allow a fine adjustment to be made. To accomplish 
this it has usually been necessary to go to the end of the cross- 
rail and make the final adjustment by means of a crank handle. 
This is unnecessary on the “New Model” mills. Both feed 
screws and rods in the crossrail are splined and each has a cap- 
stan collar fitted thereto with keys which fit the spline so that 
by turning the capstan collars with a small lever furnished for 
this purpose, the rods and screws are turned also. With this 
device the operator can stand close to his work and by placing 
the capstan collars in the most convenient place, make the finest 
adjustments of the tools in any direction without leaving his 
position. When the heads are moved out on the end of the cross- 
rail these collars slide back behind the heads, and it is not neces- 
sary to make the rails longer on account of them. 

A safety shear pin device placed on the rear of each end of 
the crossrail prevents injury to the feed mechanism in case the 
heads are accidentally run together or from other causes. Any 
abnormal strain on the feeding mechanism in excess of that 
necessary to take the heaviest cuts will shear this pin off and 
thus protect the gears and mechanism from breakage. The 
whole operation of taking out the old pin and putting in a new 
one only takes a few seconds. There is nothing to adjust or to 
get out of order about the device. 

When cutting threads the feed change handwheel is set so that 
the vertical feed shaft and the table revolve in unison. A single 
tooth clutch on the lower end of this shaft insures the thread- 
ing tool always catching the thread in taking successive cuts, and 
the rapid traverse device is used to return the tool quickly to its 
starting point. 

The thread cutting attachment is not furnished regularly, but 
can be put on at any time. 

А constant speed motor is recommended for these mills, since 
the mechanical belt shifter and clutches in the speed box give 
all the changes of speeds desired. The motor 15 mounted on а 
bracket at the rear and belted to the pulley on the countershaft. 
In order to enable the operator to stop and start the mill without 
stopping the motor a clutch pulley replaces the regular tight 
and loose pulleys, and is operated by the same levers with han- 
dles on both sides of the mill. 


TUNGSTEN LAMPS IN A WRECK. 


The collision between a Pennsylvania eastbound passenger 
train and an engine, just outside Jersey City on the morning 
of November 8th, resulted in comparatively few injuries to the 
passengers, due to the fact that the strong frames of the passen- 
. ger cars resisted crushing. One of the steel passenger coaches 
jumped the track and turned over on its side, denting in the 
steel plates about 18 inches. 

In the lighting equipment of this car were nine General Elec- 
tric tungsten lamps. After the wreck, when all the lamps were 
taken out and tested, the tungstens were found to be in perfect 
condition—a further proof of the rather remarkable strength and 
durability of the tungsten filament when specially adapted for 
train lighting service. ' 


PENNSYLVANIA STOCKHOLDERS.—The average holding of Penn- 
sylvania Railroad stockholders is r15 shares, the par value of 
which is $5,750. Of the total 55,270 stockholders, 26,904, or 48.62 
per cent, are women. There аге 16,812 stockholders living іп 
Pennsylvania, the average individual holdings amounting to 
$4,800 stock. In New York there are 8,648 stockholders, and 
their average holdings are $11,800 stock. More than 12,000 
holders live in New England, while 8,530 are scattered through- 
out the country. About 18 per cent. of the entire capital stock 
of the company is held abroad. On November 5 there were 
8,726 stockholders in foreign countries, and their average hold- 
ings were $6,550 stock. The total number of stockholders of 
the Pennsylvania has increased by 9,841, or 21.6 per cent, in 
the past two years. 


ELECTRICALLY HEATED OIL TEMPERING BATHS. 


H. FULWIDER. 


There are several ways of drawing temper, but it is usually 
accomplished by one of the two following methods: In one, a 
skilled workman judges the proper tempering temperature by 
degrees or shades of color; in the other, a thermometer of 
precision registers the temperature and the workman simply 
follows a chart—a physiological process against a physical one. 
In the former method, the steel is introduced into a furnace 
having a temperature between 500 degrees and 600 degrees F.; 
in the latter it is immersed in a liquid bath, the temperature 
of which is between 400 degrees and 550 degrees Е. Іп the 
first case, good quality of product requires that the workman 
be experienced, and capable of accurately judging the degree 
of temper іп the metal by the color shown. This means that 
the operator must be well paid, resulting in a consequent increase 
in cost of production. With the latter method, it is only neces- 
sary to have a table of temperatures corresponding to certain 
degrees of hardness in the steel. Тһе operator can then place 
the work in the bath, bring the latter to the required tempera- 
ture, indicated by a thermometer, and hold it at that temperature 
as long as necessary. By this last method tools will be pro- 


ELECTRICALLY HEATED OIL TEMPERING BATH, SHOWING HEATING 


UNITS. 


duced having a uniform degree of hardness, independent of 
what workman does the work. Іп addition to this, one man 
can temper a greater quantity of tools in a given time than 
with the air blast furnace of the first method. 

Formerly the oil tempering bath was heated either by means 
of gas or fuel oil. These sources of heat, although satisfactory 
to a certain extent, are objectionable because of the fire risk 
resulting from an open flame, and the difficulties of obtaining 
close temperature regulation. Realizing these facts, the Gen- 
eral Electric Company has developed a line of electrically heated 
oil tempering baths which overcome these objections. These 
baths can be located at any desired point in the factory with 
perfect safety. The temperature of the bath is easily controlled 
by means of regulating switches which vary the amount of 
energy consumed. 

The general appearance of the electrically heated bath is 
shown in the illustration. The bath proper consists of a rectan- 
gular cast iron tank having six lugs cast vertically on each side, 
and evenly spaced; these lugs being drilled out so that "cart- 
ridge" type heating units can be inserted in them. It is found 
that by thus distributing the units, an even temperature can be 
maintained in all parts of the oil. 


* From the November, 1909, number of the Gereral Electric Review. 
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The bath is surrounded by a heat retaining jacket made up 
of one bottom and four side sections. These sections are built 
up in the form of sheet metal boxes with an internal space of 
three inches, which is filled in with mineral wool. Тһе jacket- 
ing on both sides of the tank where the units are located is 
easily removable. This construction allows of quick access 
to the internal connections of the units. 

A wide flange is provided at the top of the tank, and to this 
are secured four cast iron legs of suitable length. А drain pipe 
controlled by a globe valve provides a means of drawing off the 
oil. At one end of the tank there is a protected recess, іп 
which is placed the thermometer that indicates the temperaure 
of the oil. It is through the agency of this thermometer that 
the proper degree of hardness can be given to the tools which 
are being tempered, independent of the judgment or skill of 
the operator. 

When desired, a cast iron basket or tray can be supplied, in 
which are placed the tools to be tempered. Тһе bottom of the 
basket is perforated with seven-eighth inch holes which permit 
the oil to circulate and drain írcely. There are feet on the 
bottom of the basket which keep the work at a distance of one 
inch or more above the bottom of the bath. 

The following table gives inside dimensions, weight, oil ca- 
pacity and energy consumption of the three standard sizes. 


Note.—aAl! sizes furnished for cither single or multiple heat control. 


The maximum energy consumption of these baths is sufficient 
to heat the oil to a temperature of 450 degrees F., in less than 
one hour, starting cold. Тһе maximum temperature which it 
is possible to obtain is about 600 degrees F.; which is very 
close to the flashing point of the oil commonly used for tem- 
pering purposes. Тһе following is a list of tools, with the 
temperatures to which they should be raised in drawing the 


temper: 


430 Degrees F. 
Ivory cutting tools. 
Planer tcols for iron. 
Paper cutters. 
Wood engraving tools. 
Bone cutting tools, 
460 Degrees F. 


Scrapers for brass. 
Steel engraving tools. 
Slight turning tools. 
Hammer faces. 
Planer tools for steel. 


Milling cutters. Chasers. 

Wire drawing dies. Punches and dies. 
Boring cutters. Penknivcs. 
Leather cutting dies. Reamers. 


Screw cutting dies. 


Half round bits. 
Inserted saw teeth. i 


Planing and molding cutters. 


Taps. Stone cutting tools. 
Rock drills. 

500 Degrees F. 
Gouges. Wood boring cutters. 
Hand plane irons. Drifts. 
Twist drills. Coopers’ tools. 


Flat drills for brass. Edging cutters. 

530 Degrees К. 

Augers. Cold chisels for steel. 

Dental and surgical instrumenta. Axes. 

550 Degrees Е. 
Cold сы зе! for wrought iron. 
melding and planing cutters to be 

са. 


-Gimlets. 
Cold chisels for cast iron. 
‘Saws for bone and ivory. 


Needles. . Circular saws for metal. 
Firmer chisels. Screwdrivers. 
Hack saws. Springs. 


Framing chisels. Saws for wood. 


In shop practice there seems to be a difference of opinion in 
the matter of drawing the temper of tool steel, the point of 
contention being whether the steel should be gradually raised 
to the tempering point, or whether it should be plunged into a 
bath which is already at the tempering temperature. 

The difference gives rise to two methods of oil tempering. 
The first is to bring the bath to a temperature of about 250 
degrees F., then place the work in the bath, and turn on full 
heat until the oil reaches the desired temperature, when the cur- 
rent is turned off and the work removed. If this procedure is 
followed, the steel, being introduced at a comparatively low 
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temperature and then gradually heated to the proper point, is 
not subjected to any shock, and there is therefore no danger 
of injuring the quality of the tools. 

The second method is to maintain the oil bath at the required 
temperature and plunge the steel into the oil, allowing it to 
remain there just long enough to acquire the same temperature 
evenly throughout the metal. The tools are then removed and 
a new lot is submerged. | 

By this latter method the process of tempering can be car- 
ried on without interruption, whereas in the first method it is 
necessary each time to cool the bath down to a temperature of 
about 250 degrees F. before introducing a new lot of steel, 
with a consequent decrease in output. Thus both methods have 
their advantages; but the one of gradual heating up involves 
no doubt as to the quality of the tool. 


TECHNICAL PUBLICITY ASSOCIATION. 


The Technical Publicity Association held its December meet- 
ing on Thursday, the oth. After the usual informal dinner а 
lively discussion ensued over the subject of circulation and the 
introduction of the proposed uniform advertising contract for 
trade papers. The attendance was large, and the participation 
in the discussion of prominent technical advertising men and 
trade paper publishers, who were present, made the session à 
most profitable one. 

William Н. Taylor, treasurer and manager of the Iron Age, 
opened the discussion, giving it as his opinion that the true 
measure of a publication is its editorial quality. He said there 
was no more discriminating class of people in existence than 
subscribers to a publication. Advertisers should put themselves 
in the proper frame of mind in approaching the circulation ques- 
tion. He granted their perfect right to know how many and 
who read a publication, and he said no good publication refuses 
such information. The trouble has been, not that the publish- 
ers have been ashamed of their circulation, but that wrong de- 
ductions may be made when a reputable publisher's statement is 
placed in comparison with an untruthful one. 

Н. L. Aldrich, publisher of International Marine Engineering 
and the Boiler Maker, exampled bis papers as an instance of 
necessarily small circulation with intensified buying power in 
which quality was by far the greater consideration. 

С. S. Redfield, advertising manager of the Yale & Towne Mfg. 
Co., and president of the T. P. A, explained how members con- 
sidered the circulation statements of publishers, being in some 
cases absolvte sworn statements, also the possibility of detecting 
the liars. 

John McGhie, of the American Machinist, told about the pass- 
ing of old-time advertising solicitation in which the hypnotic 
eye played a prominent part, and said that after trying all other 
policies, publishers have learned that the truthful policy is the 
best. The advertiser buys reputaticn and editorial force quite 
as much as circulation. 

O. C. Harn, advertising manager of the National Lead Com- 
pany, said that every good advertising man was perfectly aware 
of the value of quality in circulation, but said that, nevertheless, 
it came down 10 quantity after all, but based on judgment of 
that quantity from a quality standpoint. 

Н. Н. Sweatland, publisher of Automobile, said it was his 
purpose as a publisher to furnish maximum quantity, but that 
for a class paper to go beyond a certain quantity was simply 
to vitiate itself. A phenomenal solicitor, he said, once got a 
thousand subscriptions within a radius of twenty miles, but 
after two years only one more subscriber was on the list for 
that district tban there was prior tc his solicitation. 


A Heavy FnEIGHT Trarn.—A trainload of coal drawn over 
the Virginian Railway recently, consisting of 120 steel coal cars. 
with an engine and caboose, is said to have been 5,286 ft. long. 
or 6 ft. more than a mile. The weight of the coal in the train 
is given as about 6,000 tons. 
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GOOD RESULTS FROM THE USE OF A GRAPHIC 
RECORDING METER. 


An example of the value of the graphic recording meter * for 
analyzing power loads was recently shown in a sub-station that 
supplies power to the terminal yards of a large railroad system. 
In this instance, as a result of the application of the meter, it 
was found possible to reduce the capacity of the machines op- 
erating by more than half, thereby diminishing operating ex- 


penses and improving the efficiency and load factor of the ге- 


maining generating equipment. 

The sub-station referred to contains one 371 k.w. and two 
25 Км. motor generator sets. These supply direct current at 
250 volts to three turntables and onc small crane. Each of the 
turntables is driven by a 22 h.p. series motor with rheostat con- 
troller, and is capable of turning a locomotive 180 degrees, or 
end for end, in one minute. The crane is about five tons ca- 


| Style No. 84006. pata P20: -09 2 


| 


T 


ha 
UP 85аи 


a 2 
а 
LIU 


те i 
ESSI 


3! 


ТЕ 


Tine РИ. & 54 Ri © 


1 


9% 
7$ 
N 
А 
© 
m 


= i 


tinuously recorded. That section of the curve reproduced here- 
with was secured during one of the rush periods. To obtain a 
clear record, a paper speed of 24 inches per hour was used. 

The record shows that the average peak encountered during 
the starting of a turntable is 120 amperes. This drops to a value 
of from 50 to 70 amperes during operation, after the table has 
been accelerated. The maximum peak noted was about 180 am- 
peres at the time of starting two turntables simultaneously. As 
the full load current of the 37% k.w. motor generator set alone 
is 150 amperes, it becomes very clear that the existing station 
capacity is ample to handle the present service besides a large 
future increase. 


Since the tests it has been found necessary to operate only 
the one largest unit, and the former practice of running all three 
sets has accordingly been discontinued. The result has been 
improved operating economy, efficiency and load factor. In spite 
ot a suspected insufficient station capacity, it was demonstrated 
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GRAPHIC RECORDING METER RECORD OF POWER REQUIRED FOR OPERATING THREE TURNTABLES AND A SMALL CRANE. 


pacity and subject to very intermittent service, so that its opera- 
tion has little effect on the total station load. 

The turntables are held ready for service at all times. Rush 
hour periods occur in the morning and evening, and at these 
times the tables are usually very busy. A locomotive to be turned 
goes to the nearest unoccupied table, and in this way it is rarely 
the case that two turntables are started at once, although two 
or three may be in operation at the same time. 

Before the study of the actual load conditions had been begun, 
it was customary to operate all three motor generator sets dur- 
ing the rush hours. At these times the violent oscillation of the 
needles of the indicating meters on the generating panels, strik- 
ing against the stops, seemed to indicate that more generating ca- 
pacity was needed. In order to determine this latter question 
definitely, a Westinghouse graphic recording meter was obtained 
and inserted in the main feeder. The tests covered a week's care- 
ful study, during which time the [са on the station was con- 


* Described in the August, 1909, issue of this journal, page 323. 


that less than half the equipment already installed was needed 
for the existing demand. 


THE AIR BRAKE MAGAZINE. 


The first number of a new monthly magazine, known as The 
Air Brake Magazine, published at Meadville, Pa., was issued 
about the first of December. It is 7 by 10 inches in size and 
has 66 pages of editorial matter, including several illustrated 
articles. The editorial department is under the management 
of Frank H. Dukesmith, well known as an air brake expert 
and as the author of "Modern Air Brake Practice, Its Use and 
Abuse.” Не will have as associate editors W. Н. Foster, a 
master mechanic of the New York Central Railroad, and form- 
erly general air brake supervisor of that system; J. C. Hassett, 
technical instructor of apprentices of the Erie Railroad; T. W. 
Dow, general air brake supervisor of the Erie Railroad; and 
H. F. Mentzel, S. M. P. of the Allegheny Valley Street Ry. Co. 
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А VANADIUM BRONZE FOR RAILROAD SERVICE. 


Vanadium, the master alloy, has enabled the manufacturer 
and the foundryman, by reason of its incorporation in iron and 
steel, to produce locomotive frames, cylinders, springs, tires and 
wheels with double the strength, elasticity and wearing qualities 
heretofore attained. The same distinctive advantages are found 
in a composition called Victor vanadium bronze, which is a 
secret alloy containing vanadium, embracing qualities of strength, 
lightness and forging powers said to be possessed by no other 
brass or bronze on the market. 

The most important properties claimed for it are: It is a very 
clean and uniform metal, with the strength of high priced alloy 
steels, as demonstrated by the tables herewith presented. It 
has a very close structure and wonderful ductility, as evidenced 
by the illustration showing the twisted lever. Its wearing quali- 
ties are 50% superior to the bearing metals in general use 
on the railroads. It is lighter in actual weight than any 
other bronze casting of the same dimensions. И is the only 
bronze that can be forged satisfactorily. 

Vanadium is unexcelled as a cleanser and scavenger. И 
removes all the poisonous gases and impurities and has the 
peculiar property of practically eliminating the danger of crys- 
tallization. Uniformity of metal is assured and a closeness of 


structure is attained that not only toughens the molecular struc- 
ture, but also eliminates the porous features so often encountered 
in brass and bronze. 

The wearing qualities of this metal are shown in a compara- 
tive test with a regular bearing metal that is practically the 
same as that used by the majority of railroads for locomotive 
Great 


bearings, and also with a high grade bearing metal. 
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One of the most expensive items in railroad repair work is 
bearing brass, and any feature tending to diminish this expense 
is of decided interest to every railroad. No parts are sub- 
jected to more wear and tear and are more essential to the safety 
and economy of railroad transportation than the bearings of 
locomotives and cars. Innumerable compositions have been 
tried and many patented forms and devices have been tested, 
until the railroads, with very few exceptions, have adopted 
the general formula of 80% copper, 10% tin, and 10% lead 
for bearings. This composition has by no means eliminated hot 
boxes, melted bearings, or many other troubles too numerous 
to mention, but has remained in general use for some time for 
lack of something better. 

Victor vanadium bronze, by reason of its ductility and wear- 
ing qualities, as shown by the table of tests, its toughness and 
strength, and its lighter weight, make it an ideal metal for 
bearings of all descriptions. By its use repair costs and loss 
incidental to time out of service when in the repair shop, are 
cut in half and hot box troubles will be reduced to a minimum. 

Injectors and valves must use brass or bronze and great diffi- 
culty has been experienced in getting a metal that is not only 
non-corrosive, but with a sufhciently close molecular structure 
and strength to withstand the pressures. Victor vanadium 
bronze has been subjected to a pressure of 9,000 pounds in а 
cylinder only nine-sixteeenths inch thick, three inches in diam- 
eter, and fifteen inches long. 

This metal has also been used with great success in locomotive 
bells. The principal requirements for this service is a metal 
that will give a pure, full ringing sound, which is, however, 
only obtained with an alloy showing in addition to great homo- 
geneousness and hardness a considerable degree of strength. 


TWISTED LEVER SHOWING FORGING POSSIBILITIES OF VANADIUM BRONZE. 


weight is always an undesirable feature and is the first thing 
sacrificed if the strength is not impaired. Victor vanadium 
bronze has been practically standardized in the submarine ves- 
sels of the United States Navy, where bronze must be used in 


COMPARATIVE BEARING TESTS OF VICTOR VANADIUM 
BRONZE AND OTHER COMPOSITION METALS. 


Victor vanadium bronze 
Victor vanadium bronze 
Victor vanadium bronze 
Regular bearing metal 
High grade bearing metal 
Victor vanadium bronze 
Victor vanadium bronze 
Victor vanadium bronze 
Regular bearing metal 
High grade bearing metal 
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Composition No. 1. Type “С” Special Victor vanadium bronze. 
“ Хо. 2. Type "B" Superior Victor vanadium bronze. 
" No. 3. Type “А” Regular Victor vanadium bronze. 
No. 4. Regular bearing metal—817o copper, 9% tin, 6% lead, 
4% speltcr, trace of phosphorus. | 
” №. 5. High grade bearing metal, 54% copper, 12% tin, 4% 


lead, trace of phosphorus. | 

Each of the samples of metals were placed on the machine twice. It will 
be noted that the time of run checked up exactly in each case. Тһе bear- 
ings were placed on a shaft 2 15/16 in. diameter, and the bearing suríace in 
each case was 9 square inches. The speed throughout the test was the same, 
400 revolutions per minute. 50% more load was applied to special Victor 
vanadium bronze composition and its time of run was much greater than 
the other metals. The load applied amounted to 333.25 lbs. per square inch 
in special Victor vanadium bronze bearing and 222.22 lbs. per square inch 
in all the other bearings. 


many places instead of iron or steel, on account of its anti- 
corrosive properties, not only because of its superior strength 
and ductility, but also because it is so much lighter in weight 
than any other bronze casting. 

Forging bronze castings has been considered a lost art, but 
this metal will forge very readily, as shown by the twisted lever 
in the illustration. 


Tin is used to a great extent to obtain this condition, and while 
hardness and clearness of tone are attained it reduces the metal 
to such a state of brittleness that fractures are very likely to 
occur. As Victor vanadium bronze is a pure, uniform metal 
of close structure, with a strength equal to that of high priced 
alloy steels, it makes an ideal metal for bells. 

The physical properties shown in the test tables herewith pre- 
sented prove the economic necessity of such a metal in all 


VICTOR VANADIUM BRONZE. 


Ultimate | Elastic 


Rlongation| Reduction 


2inches of Area 
Plate-Hot Rolled................ 22.8 
Plate-Cold БоПей............... 12.2 
Rod-Hot Rolled, 3” to 14^. ........ 96,000 {| 83,900 12.6 
Rod-Cold Rolled, М” to 34”... 92.090 | 80.070 29.3 
Wire #/'/.................................... 101.000 | 83,180 31.8% 
Савбіп8..................................... 71,000 | 28,500 27.8% 


movable and frictional parts where corrosion is liable to occur 
and in bearings, valves, injectors, rods, tubes and other parts 
liable to unusual shocks, strains, stresses and vibrations. 

Victor bronze was formerly owned and manufactured by the 
Victor Metals Company of Massachusetts, and their business 
was practically confined to marine work; the Vanadium Metals 
Company of Pittsburgh, Pa., who have purchased the process, 
etc., have inaugurated an aggressive campaign for railroad work, 
and expect to make the latter their special field. 


Етегу wheels run wet are usually operated at a speed of 4,000 
ft. per minute, which 15 about as fast as they can run and keep 
the water on the surface of the whcel. 
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A BELT DRIVING A FRICTION SAW AND OPERATING SUCCESSFULLY IN EXCEPTIONALLY SEVERE SERVICE. 


REMARKABLE BELT PERFORMANCE 


One of the most interesting examples of belt transmission to 
be found in this country is at the Passaic Steel Company, Pater- 
son, N. J. Under a barn-like shed at one side of the plant is a 
great friction saw that has teeth 2% inches apart; the teeth are 
no more than slight indentations. This saw runs at such a high 
speed that it will cut in two a Bessemer steel rail in just eleven 
seconds. It is also used to cut 20-inch I-beams. 

It was a most difficult problem to find a belt that would not 
only transmit more than 200 horsepower, but which would hold 
up when going at a rate of more than a mile and a half per 
minute. The saw 1$ operated by a 250 horsepower motor. The 
driving pulley of the motor is 44 inches in diameter, and the 
driven pulley is 14 irches in diameter. То operate the saw at 
sufficient speed it is necessary for the driven pulley to operate at 
a rate of 2,800 revolutions per minute. This means that the belt 
must travel 9,324 feet per minute. 

Three months ago a Victor-Balata belt was installed. It was 
put on at first installation with Jackson fasteners. When oper- 
ating at this high rate of speed the roar of the Jackson fasteners 
coming in contact with the air and pounding on the small pulley 
could be heard for blocks. It was decided to take off the Jackson 
fastener on this account and the 24-inch, 6-ply belt was fastened 
by means of a hinged rawhide lace joint. Since that time the 
belt has been working smoothly and evcnly. One of the diff- 
culties in connection with this service is that the belt is required 
to pull the entire load the instant the saw touches the rail. The 
driven pulley is entirely out of doors. The freezing and moisture 
and the fine steel chippings getting on the pulley side of the belt 
have not affected it. 


POSITIONS OPEN IN GOVERNMENT SERVICE. 


The United States Civil Service Commission announces an 
examination on January 12, 1010, to secure eligibles from which 
to make certification to fill vacancies as they may occur in the 
position of engineer-physicist at $3,000 per annum or associate 
engineer-physicist at $2,000 to $2,500 per annum, in the Bureau 
of Standards. It is desired to secure persons who are fully able 
to initiate and carry on independent research in the field of en- 
gineering physics. They should have training and experience in 
the inspection and testing of engineering and structural mate- 
rials, the operation of testing machines, and the interpretation 
of the results of investigations. There will be no educational 
examination for these positions, but it is essential that applicants 
should have made and published some contributions of recog- 
nized merit in engineering knowledge. Applicants should sub- 


mit the titles of all papers they may have published and give 
references to the original source of publication. Applicants will 
be rated according to their training, experience, and original 
investigations. Applicants must furnish on the application form 
the vouchers of two persons who are able to testify from their 
personal acquaintance in reference to the fitness of the applicant 
for the position sought. It is desirable that the vouchers should 
be persons belonging to the same profession, or pursuing the 
same line of work as the applicant. Age limit, 25 years or over 
on the date of examination. 

The Commission also announces an examination on January 
10, 1010, to secure eligibles from which to make certification to 
fill two vacancies in the position of engineer in wood preserva- 
tion, one at $1,000 and the other at $1,300 per annum, Forest 
Service, for duty in District No. 2, with headquarters at Denver, 
Colorado, and vacancies requiring similar qualifications as they 
may occur, unless it shall be decided in the interests of the ser- 
vice to fill either or both of the vacancies by reinstatement, trans- 
fer, or promotion. 

Applicants for the above positions should apply at once to the 
United States Civil Service Commission, Washington, D. C. 


HIGH PRESSURE PINTSCH GAS FOR TRANSPORT 
SERVICE. 


Recent experimental research made by the Pintsch Compress- 
ing Co. has developed the fact that dry Pintsch gas such as is 
obtained by the regular Pintsch process is suitable for transpor- 
tation under a pressure of 100 atmospheres or over. For this 
purpose Pintsch gas, from which all liquid hydrocarbons have 
been removed while under the pressure of 14 atmospheres, is 
used, and the dry gas is compressed directly into steel flasks 
at high pressure. Under this high pressure a partial condensa- 
tion of the gas takes place, which, however, disappears as soon 
as the pressure is reduced, the gas presenting again its original 
dryness and other characteristics with but an inappreciable loss 
in candle power. 

A steel flask of 3.75 cubic feet capacity and weighing about 
330 pounds, will, when charged to a pressure of 100 atmospheres, 
yield about 500 cubic feet of gas at atmospheric pressure. From 
this it is seen that the gas under these high pressures deviates 
considerably from Boyle's Law, in accordance with which the 
flask would be expected to yield but 375 cubic feet of gas at 
atmospheric pressure. Тһе deviation from Boyle's Law at a 
pressure of roo atmospheres amounts to about 33%, the flask. 
containing a correspondingly larger quantity of gas. This de- 
parture, combined with the fact that small seamless flasks сап 
be constructed of an extremely high tensile strength steel, render 
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it possible to reduce the weight of the transport holder for a 
given quantity of gas carried by over 50% of that of the former 
weight of transport holders used. ‘Тре space or volume occu- 
pied by the high pressure holders is, at the same time, nearly ten 
times less than that of the holders used in transporting gas at 
a pressure of I4 atmospheres. 

The true value of the high pressure transportation becomes 
most apparent in cases where no compressing facilities are 
available at the point of distribution to transfer the gas from 
the transport holder to buoys or cars; or where, in other words, 
filling can only be accomplished by equalizing the pressure. Іп 
such cases, but about 30% of the gas carried in transport holders 
at a pressure of 14 atmospheres is available for filling, and the 
remainder of the gas returns to the supply station unused. In 
the case of high pressure transportation, however, fully 9096 
of the gas transported becomes available for filling, and under 
these circumstances the reduction in weight of the transport 
holders for a given quantity of gas filled to buoys or cars, is 
about six times less, and the volume about thirty times less 
than that of the transport holders used by the former method. 

There exists a distinct difference between high pressure Pintsch 
gas and the so-called Blau gas. The former is a dry gas, pos- 
sessing all the well-known characteristics of regular Pintsch 
gas, great care being taken in the proces: of manufacture to 
remove from the gas all liquid hydrocarbons. The same liquid 
hydrocarbons are retained in the Blau gas, and others added, 
to exert a solving influence upon the remaining dry constituents 
of the gas, and thus effect a reduction in volume. Тһе preserce 
of the hydrocarbon liquids is the direct cause of difficulties 
experienced in connection with Blau gas, due to accumulation of 
liquid in the regulating devices at the point of consumption, and 
due to freezing up in cold weather. 


AN IMPROVED VALVE. 


Because of its durability and efficiency, the valve shown in the 
illustration has been adopted by a number of railroads. It is 
made of a bronze composition containing a high percentage of 
copper and tin and will readily withstand long and severe usage. 
The most important feature in the design is the construction of 
the seat and the disc. The disc, 12, is provided with a projecting 
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“RENEWO VALVE. 

ring that enters the valve seat ring, 13. Its principal function is 
the preservation of the seat, which is accomplished in a two- 
fold manner: First, as it enters the seat, it deflects the current of 
steam from the seat ring face, thus preventing the wire draw- 
ing that would otherwise occur; this feature is especially import- 


ant should the valve be left partially open for any length of 
time. Second, the seating surface is kept free from scale and 
grit by the action of the thin current of steam discharged over 
it as the disc is brought home. 

Another function of this extension ring is the prevention of 
water-hammer, caused by the sudden admission of steam, for 
it will readily be seen that no matter how quickly the hand- 
wheel may be operated, the flange will only permit the steam to 
enter gradually. 

The seat, 13, is made of nickel and is removable; it may be 
removed from the valve body by using a flat bar to engage the 
lugs on the inside of the ring. Attention is directed to the fact 
that the seat may be reground a number of times before it is 
necessary to renew it. Not only is the seat renewable, but all 
of the other wearing parts, including the disc, can be renewed if 
necessary. The hub is securely held to the body by means of a 
union ring, making it impossible for the hub and body to become 
corroded together, as the thread which holds the union ring to 
the body is protected at all times from the action of the steam, 
the joint being made between the flange on the hub and the neck 
of the body. This connection also acts as a tie or binder in 
screwing over the body, and tends tc strengthen the valve. The 
stuffing-box can be repacked under pressure when the valve is 
wide open, as a shoulder on the stem, directly above the threads, 
forms a seat beneath the stuffing-box. 

The valve is guaranteed for working pressures up to 200 
pounds, and is made in globe, angle and cross patterns with 
screw or flange ends. It is used or the Union Pacific Railroad 
in connection with the ash pan equipment. This type of valve 
is known by the trade name of Renewo, and is manufactured by 
the Lunkenheimer Company of Cincinnati, Ohio. 


PENSIONS ON THE NEW YORK CENTRAL. 


All employees are to be retired at the age of 70, even 


though they may not have served the necessary term 
of ten years to entitle them to a pension. If twenty 
years in service and unfit for duty an employee may 


be retired with a pension, although he has not reached the 
age of 70. Employees who wish to be retired before the age 
of 70, will have to submit to examination by a physician. In 
computing the length of time that an employee has been in the 
service, his service on any of the roads owned, leased or oper- 
ated by the New York Central will be counted, provided, in the 
case of a transfer from one company to another, the transfer 
was not because of dismissal or suspension, and was approved 
by the employing officers of both lines. A temporary lay-off, of 
not over one year, on account of reduction of force, and suspen- 
sions for discipline, will not be treated as causing a break in 
the continuity of service. 

The rates will be similar to those of the Pennsylvania, 1 per 
cent. of salary for each year of continuous service, based on the 
average salary for the last 10 years. The Pension Board will 
consist of J. Carstensen, A. H. Smith, C. D. Schaff and A. H. 
Harris, vice-presidents; R. H. L’Hommedieu, general manager 
(Michigan Central); J. F. Deems, general superintendent of 
motive power; D. C. Moon, general manager (Lake Shore), and 
7. О. Van Winkle, general manager (C, C, С. & St. L). The 
New York Central has appropriated $225,000 for the first year; 
the Lake Shore & Michigan Southern, $85,000; the Cleveland, 
Cincinnati, Chicago & St. Louis, $70,000, and the Michigan Cen- 
tral $56,000. The usual proviso is inserted in the rules that, if 
necessary to keep within the limit of the appropriation in any 
year, the directors may reduce the rate of the pensions. 


INDUSTRIAL EFFICIENCY.—The problem of the industrial eff- 
ciency of the coming generation is inextricably interwoven with 
the problems of public playgrounds and gymnasiums, of the 
sanitation of houses, of the congestion of tenements, and of the 
hours of labor of women and children.—Dr. George Н. Martin 
before the Nat. Soc. for the Promotion of Industrial Education. 
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ELECTRIC DRILLS AND GRINDERS. 


In the June, 1909, issue of this journal the Coates flexible shaft 
was described in connection with severa! applications of special 
interest to the railroads. The use of a flexible shaft of this 
type, having a high degree of efficiency in transmitting power, 
has made it possible to use to advantage portable electric motors 


FIG. 3. PORTABLE DRILLING OUTFIT. 


FIG. I. BREAST DRILL DRIVEN BY AN ELECTRIC MOTOR AND FLEXIBLE 


SHAFTING. 


for drilling and grinding operations throughout erecting shops 
and engine houses. 

Fig. і shows a breast drill driven through a 6 ft. No. 31 Coates 
unit link flexible shaft by a М h. p. motor. The motor may be 
placed on the floor out of the way, leaving the free use of both 
hands for handling the breast drill and the light flexible shaft. 
The drill may be instantly started or stopped by giving the sleeve 
a quarter turn. The twist drill may be removed and be replaced 
by a clamp spindle that takes emery wheels or buffers. Тһе 
breast drill in the illustration is designed for drilling іп steel up 
to “іп. It has a 6 to 1 worm feed reduction. The ЛехіМе 
shaft thus operates at six and one-half times the speed of the 
drill, adding to its efficiency. 

The larger size breast drill (Fig. 2), having a variable speed, 
may be used in place of the one shown in Fig. r. This drill has 
three changes of speed, obtained by moving the changing button, 


AND 
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and giving speed reductions of 4.8 to 1, 7.5 to 1 and 12 to r. The 
chuck has a % in. capacity but is strong enough to drill a 34 in. 
hole. It 1$ equipped with ball bearing thrusts. Тһе speed varia- 
tion is obtained by gearing in the drill, the flexible shaft and 
motor operating at a constant high speed and thus at maximum 
efficiency at all times. 

An application of a drilling outfit including a one horse power 


FIG. 2. VARIABLE SPEED BREAST DRILL. 

electric motor, mounted on a truck, eight feet of flexible shaft, 
a variable speed drill and an “old man" and a press holder is illus- 
trated in Fig. 3. This drill has a spindle with a Morse taper, No. 
з, and will handle drills up to 1% in. in diameter. These devices 
are manufactured by the Coates Clipper Mfg. Co., of Worcester, 
Mass. - 


ALL-STEEL BusiNESs САв.-Ап all-steel business car has been 
completed at the Altoona shops of the Pennsylvania Railroad 
for the exclusive use of the executive officers. No wood what- 
ever was used ın the construction of the саг. It is to be equipped 
with the usual conveniences, such as typewriters, telephone, desk, 
maps and statistics, for carrying on the business of the company. 


RAILWAY CLUBS, 


Canadian Railway Club (Monireal).—At the next meeting, 
January 4th, there will be a discussion on the revision of the 
Master Car Builders' rules and the standards of the Master Me- 
chanics’ Association. 

The annual dinner will be held at the Windsor Hotel on Fri- 
day evening, January 28th. 

Secretary, Jas. Powell, P. O. Box 7, St. Lambert, near Mon- 
treal. 


Central Railway Club (Buffalo).—The annual meeting will be 
held at the Hotel Iroquois on Thursday, January 13th, at 2 P. M. 
W. O. Thompson, master car builder of the western division 
of the N. Y. C. & H. R. R. R, will read a paper on "Car Inter- 
change; Its Past, Present and Future." ; 

The annual dinner, which ladies are privileged to attend, will 
be held at 7:30 p. м. It will be preceded by a reception in the 
main parlor of the Hotel Iroquois. The attendance of the Hon. 
Louis Fuhrmann, Mayor-elect of Buffalo, and a number of prom- 
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inent railroad officials is probable. There will be a musical pro- 
gram with addresses by Frank Hedley, of New York City, vice- 
president and general manager of the Interborough Rapid Tran- 
sit Со., and second vice-president of the New York Railroad 
Club; Col. B. W. Dunn, of New York City, chief inspector, Bu- 
reau of Explosives, American Railway Association; E. Cham- 
berlin, of New York City, chairman freight car repair pool, New 
York Central Lines; E. F. Knibloe, of Buffalo, general agent of 
the Buffalo Creek Railroad; E. M. Tewkesbury, general superin- 
tendent of the South Buffalo Railway, and second vice-president 
of the club, will be toastmaster. 
Secretary, H. D. Vought, 95 Liberty street, New York City. 


lowa Railway Club (Des Moines, Ia.).—Next meeting, Friday, 
January 14. Secretary, W. В. Harrison, Union Station, Des 
Moines, Ia. 


— 


New England Railroad Club (Boston).—The January meeting 
will take the form of a dinner at the Hotel Somerset, Boston, 
Mass, on January 12. The speakers will be Hon. E. S. Draper, 
governor of Massachusetts; W. C. Brown, president of the New 
York Central Lines, and Geo. A. Post, president of the Railway 
Business Association. The general subject of the evening will 
be the increasing, in New England, of sentiments looking toward 
conciliation between the public and the railways. W. B. Leach, 
treasurer and general manager of the Hunt-Spiller Mfg. Cor- 
poration, Boston, a former president of the New England Rail- 
road Club and now an executive member of the Railway Busi- 
ness Association, is chairman of the dinner committee. 

Secretary, Geo. Н. Frazier, то Oliver street, Boston, Mass. 


— 


New York Railroad Club.—Next meeting, Friday evening, 
January 21. Subject not yet announced. Secretary, H. D. 
Vought, 95 Liberty street, New York City. 


Northern Railway Club (Duluth).—The paper on "Pooling Lo- 
comotives" by C. J. Whereat, traveling engineer of the Great 
Northern Railway, which was scheduled for the December meet- 
ing, will be presented at the next meeting, January 22nd. 


Secretary, С. L. Kennedy, дог West Superior street, Duluth, 
Minn. 


Railway Club of Pittsburgh.—J. В. Alexander, general road 
foreman of engines of the Pennsylvania Railroad at Altoona, 
will present a paper, “Supervision Tending to Economy in the 
Operation of Locomotives,” at the next meeting, January 28th. 
About 60 new members have been received into the club at the 
last two meetings. 

Secretary, С. W. Alleman, Р. & L. Е. В. R., Pittsburgh, Pa. 


Richmond Railway Club.—At the meeting on January roth, 
Geo. H. Whitfield, general superintendent of light and power of 
the Virginia Passenger & Power Company, will present a paper 
on "Terminal Freight Handling by Electrical Machinery," pre- 
pared by H. McL. Harding under the auspices of the Interna- 
tional Lecture Institute. This is a description of what has been 
accomplished by electricity in the movement of miscellaneous 
freight, including methods of prominent manufacturers, and the 
requirements which freight handling machinery must fulfil to 
be acceptable to railway engineers and to others interested in 
terminal freight. 

At the annual meeting in November the following officers were 
elected: President, H. M. Boykin, division freight agent, Sea- 
board Air Line; first vice-president, A. H. Moncure, master car 
builder, Richmond, Fredericksburg & Potomac R. R.; second 
vice-president, T. M. Ramsdell, master car builder, Chesapeake 
& Ohio Ry.; third vice-president, J. H. Witt, superintendent, 
Seaboard Air Line Ry.; secretary-treasurer, Е. О. Robinson, 
C. & O. Ry. 


Southern & Southwestern Railway Club (Atlanta, Ga.).—The 
next regular meeting will be held January 20, at Io A. M. 
Secretary, А. J. Merrill, 218 Prudential Building, Atlanta, Ga. 


St. Louis Railway Club.—J. J. O'Brien, supervisor car depart- 
ment of the Terminal Railroad Association, St. Louis, Мо., will 
speak on “Freight Car Interchange Inspection" at the next meet- 
ing, January 14th. 

The annual Christmas entertainment was given in the Odeon 
Theater on December 10th and was attended by the members 
and their families to the number of 1,700. 

Secretary, B. W. Frauenthal, Union Station, St. Louis, Mo. 


IWestern Canada Railway Club (Winnipeg).—"The Stores 
Department and Its Relations to the Other Departments" will be 
the subject of the paper for the meeting of January 1oth. It will 
be presented by A. E. Cox, storekeeper of the Canadian North- 
ern Railway. 

H. B. Lake, chemist of the Canadian Pacific Railway, read a 
paper on "Water Service" at the December meeting. 

Secretary, W. H. Rosevear, P. O. Box 1707, Winnipeg, Man. 


Western Railway Club (Chicago).—Major Chas. Hine, special 
representative on the staff of the director of maintenance and 
operation of the Harriman Lines, and who is in charge of the 
installation of the “Hine” or “Unit System of Organization," 
will present a paper on “Organization” at the meeting of Janu- 
ary I8th. 

At the December meeting W. V. Turner, of the Westinghouse 


. Air Brake Company, gave a lecture, illustrated with lantern 


slides, on "Brake Manipulation in General Freight Service. А 
Review of Some of the Causes and Conditions Which Produce 
Shocks and Break-in- T wos." 

Secretary, Jos. W. Taylor, 390 Old Colony Bldg. Chicago. 


BOOKS. 


[AI 


Manual for Engineers. Compiled by Prof. Chas. E. Ferris and 
published by the University of Tennessee, Knoxville, Тепп, 
Vest pocket size. Price 50 cents. 

This is the thirteenth edition; matter used in former editions 
that seemed to be somewhat obsolete has been replaced by new 
material. It contains a large amount of data and tabular mat- 
ter, conveniently arranged for ready reference. 


Railroad Pocket Book. By Fred H. Colvin. Second edition. 
4 by 6 inches, illustrated, paper bound. Published by The 
Norman W. Henley Publishing Company, 132 Nassau street, 
New York City. Price, $1.00. 

The information is arranged alphabetically in the form of a 
dictionary and will be found very convenient for ready refer- 
ence. It relates largely to the work of the motive power depart- 
ment and is illustrated with a large number of line drawings. 


Locomotive Breakdowns and Their Remedies. Ву Сео. Г. 
Fowler and revised by Wm. W. Wood. Pocket edition, 
paper cover, 270 pages. Price, $r. Published by The Nor- 
man W. Henley Publishing Company, 132 Nassau street, 
New York City. 

The principal change in this, the sixth revised edition, is that 
the air brake chapter has been rewritten and a chapter of useful 
rules and information has been added. Walschaert valve gear 
troubles and the electric headlight are treated in detail. 


The "Mechanical World" Pocket Book and Year Book for 1910. 
Published by Emmott & Co, Ltd, 65 King street, Man- 
chester, England. Price, 15 cents net. 

This is the twenty-third edition and contains a collection of 
engineering notes, rules, tables and data occuping about 230 
pages (334 x 6 in.). There is also a complete index and about 
бо pages for a diary for тото. The low price of the book is ex- 
plained by а number of additional pages containing advertise- 
ments. А considerable amount of new matter has been added 
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and a thin, tough paper has been used, effecting a considerable 
reduction in the bulk. 


First Annual Report of the Board of Supervising Engineers of 
Chicago Traction. Published by the Board, Chicago, Ill. 
462 pages; 534 in. by 834 in.; cloth. 

The Board of Supervising Engineers is made up of Bion J. 
Arnold, chairman; George Weston, representing the city of Chi- 
cago; Harvey B. Fleming, representing the Chicago City Railway 
Company; John Z. Murphy, representing the Chicago Railways 
Company, and F. K. Parke, secretary and auditor. The report 
is for the period ended January 31, 1908, and is designated as 
the first annual report. It covers the present condition of the 
traction systems thoroughly and, of course, to a certain extent 
outlines the course to be followed in the future. 


Betterment Briefs. By Henry W. Jacobs, Assistant Supt. Motive 
Power, Atchison, Topeka and Santa Fe Railway. 262 pages. 
ISI illustrations. Published by John Wiley & Sons, New 
York City. Price, $3.50. 

The first edition of this book, which is a collection of pub- 
lished papers on organized industrial efficiency, was prepared by 
Mr. Jacobs for private circulation and was reviewed at consid- 
erable length in the June, 1908, issue of this journal, page 228. 
The new edition has been revised and enlarged in a manner 
which may be best described in the words of the preface, pre- 
pared by Charles Buxton Going, of The Engineering Magazine: 

"Meanwhile (since the first edition) the work on the Santa 
Fé was proceeding to the development of a new order—new, 
not only to the road, but to the ideals of railroad operation gen- 
erally. In the mechanical and stores’ departments, іп the ap- 
prenticeship system, and in all the relation with employees, both 
financial and friendly, standards were being attained which made 
the Santa Fé a center of observation and study for railway of- 
ficials throughout the country. Both inside and outside the or- 
ganization in which Mr. Jacobs was directing so strong a motive 
force, there was need for a logical presentation of the various 
aspects and activities of the betterment work—a presentation 
which should properly correlate the several influences and 
agencies and show them in their proper proportion and connec- 
tion with one another. 

“This book appears as the fulfilment of the need. While it is 
recrystallized from a portion of the original material, it is a 
segregation of the best elements contained therein, strengthened 
and amplified by a great store of new matter amply sufficient to 
display the present status of betterment work and to advance its 
fuller development. It has been prepared at the very focus of 
the energies with which it deals, and it reflects the actualities as 
they appear in the daily prosecution of the movement for higher 
efficiency and better economy in the conduct of a great railway. 
Above all, it expresses the strong vitality, the watchful intensity, 
the wide activity, and the energizing personal enthusiasm of its 
author.” 


Locomotive Dictionary. Revised 1909 edition. Compiled for the 
American Railway Master Mechanics’ Association by Geo. 
Г. Fowler. 670 pages, 0 in. by 12 in.; 5,266 illustrations. 
Price, $6. Published by the Railroad Age Gazette, New 
York and Chicago, and by the Railway Gazette, London. 

The first edition, issued three years ago, has been thoroughly 
revised. Considerable care has been taken to exclude those de- 
signs that have become obsolete. Devices which are still in an 
experimental stage have also been omitted. This and the fact 
that the illustrations are exceptionally good makes the volume 
of special value to those interested in locomotive design and 
maintenance. : 

Through an oversight the AMERICAN ENGINEER AND RAILROAD 
JOURNAL was not properly credited with certain information 
which was used, but the publishers promptly acknowledged this 
when they discovered the error, as may be seen from the follow- 
ing extract from their review of the book: "In the latter part 
of the volume the exhibit of machine tools for locomotive shops 


is designed to cover the latest and most approved practice. In 
this connection there is given a study by the distinguished me- 
chanical engineer, L. В. Pomeroy, >f the machine tool operations 
required, working eight hours a day, in making four new con- 
solidation locomotives, eight light repairs and зо general repairs 
per month at the Scranton shops of the Delaware, Lackawanna 
& Western Railroad. It is a thorough piece of work, of high 
value to any officer looking for shop economies. It might be 
called an unrelenting piece of work. In an analysis of the re- 
sults to be expected from machine tools, Mr. Pomeroy has fa- 
vored no one. In presenting this study, with Mr. Pomeroy's 
permission, the publishers owe and desire to make a sincere 
apology for a failure to credit the first serial publication of Mr. 
Pomeroy's work to the AMERICAN ENGINEER AND RAILROAD 
JournaL. The files of this widely known monthly railway pub- 
lication were of frequent value to the compiler in obtaining in- 
formation of new designs." - | 


Railroad Structures and Estimates. By J. W. Orrock, C. E. 
270 pages, 6 by 9 inch, cloth. Price, $3. Published by John 
Wiley & Sons, 43 East 19th street, New York City. 

It was the intention of the author to cover in a brief and con- 
cise form the subjects which enter into the engineer's estimates 
of railroad building for the purpose of ready reference, as to 
general construction and cost, on a business rather than a tech- 
nical basis. As it is impossible to give data to suit all conditions, 
the weights, quantities, and cost are given in detail in most in- 
stances and may be varied as desired. 

The sections of special interest to mechanical department read- 
ers are those on engine houses, boiler houses, storehouses, oil 
houses, coaling stations, ash pits, sand houses, turntables and 
shops. 


PERSONALS. 


E. H. Diehl has been appointed traveling engineer of the mid- 
dle division of the Pennsylvania R. R. 


T. H. Yorke has been appointed master mechanic of the Chi- 
cago Great Western, with office at Des Moines, Iowa. 


R. G. Cox has been appointed master mechanic of the Vir- 
ginia & Southwestern Ry. to succeed А. J. Dunn. 


W. J. Bennett, assistant superintendent of motive power of 
the Chicago, Indianapolis & Louisville, with офсе at Lafayette, 
Ind., has resigned. 


John U. Mock has been appointed purchasing agent and as- 
sistant treasurer of the Denver, Laramie & Northwestern, with 
office at Denver, Colo. 


N. M. Maine, general master mechanic of the Chicago, Mil- 
waukee & Puget Sound at Deer Lcdge, Mont, has been trans- 
ferred to Tacoma, Wash. 


C. M. Stansbury, master mechanic of the Boca & Loyalton at 
Loyalton, Cal, has been appointed master mechanic of the West- 
ern Pacific, with office at Elko, Nev. 


G. E. Johnson, master mechanic of the Chicago, Burlington & 
Quincy at Wymore, Neb., has been appointed general master 
mechanic, with office at Lincoln, Neb. 


J. J. Thomas, Jr., has been appointed superintendent of mo- 
tive power and car equipment of the Mobile & Ohio, with office 
at Mobile, Ala., succeeding С. S. McKee, resigned. 


John C. Stuart, general manager of the Erie Railroad, has 
been made vice-president of that road, in charge of the operat- 
ing, maintenance and mechanical departments. 
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David Van Alstyne, vice-president of the American Locomo- 
tive Company, in charge of manufacture, has resigned. 


Thomas Kuhn has been appointed to succeed the late W. J. 
Ritchie as foreman boilermaker of the Erie’s grand division and 
the New York, Susquehanna & Western, at Jersey City. 


Michael W. Hassett has been appointed master mechanic of 
the New York Central & Hudson River, with office at East Buf- 
falo, N. Y., succeeding F. M. Steele, transferred to Rochester. 


C. L. Buchanan has been appointed general storekeeper of the 
National Railways of Mexico, with office at San Luis Potosi, 
Mex., succeeding Charles O’Brien, resigned on account of ill 
health. 


Е. J. McMahn, general foreman of the Illinois division of the 
Iron Mountain at Dupo, has resigned to become master mechanic 
on the Raton Mountain division of the A., T. & S. F. Ry. 


C. B. Foster has been appointed general storekeeper of the 
Toledo, St. Louis & Western, the Chicago & Alton, the Iowa 
Central and the Minneapolis & St. Louis, with office at Bloom- 
ington, IIL 


F. S. Anthony, master mechanic of the International & Great 
Northern at Palestine, Tex., has been appointed superintendent 
of machinery, with office at Palestine, succeeding J. F. Enright. 


Benjamin Johnson, formerly superintendent of motive power 
of the Mexican Central, has been appointed superintendent of 
motive power of the United Railways of Havana, with office at 
Havana, Cuba. : 


James W. Stuart, assistant general storekeeper of the Chi- 
cago, Burlington & Quincy, has been appointed temporary gen- 
eral storekeeper, with office at Chicago, succeeding Thomas A. 
Fay, deceased. 


George S. McKee, superintendent of motive power and car 
equipment of the Mobile & Ohio, with office at Mobile, Ala., has 
resigned. He will continue with the company for some months 
in an advisory capacity. 


J. H. Race has been appointed a master mechanic of the Ore- 
gon Short Line, with office at Pocatello, Idaho. He will have 
charge of the Pocatello shops, including the roundhouse and 
car department forces. 


F. L. Allcott having resigned as engineer of tests of the Chi- 
cago, Milwaukee & St. Paul, J. F. De Voy, mechanical engineer, 
will assume charge of the testing department, in addition to his 
other duties. Mr. Allcott has gone with the Buckeye Steel Cast- 
ings Company at Columbus, Ohio. 


John M. Lammedee, a graduate of the mechanical engineering 
department, Purdue University, has resigned the position which 
he has held for several years in the test department of the Penn- 
sylvania В. В. at Altoona, and joined the editorial staff of The 
Ratlway & Engineering Review, at the Chicago office. 


James W. Friend, of Pittsburgh, died on December 26 at 10.45 
P. M. after a lingering illness. He was 64 pears old. Mr. Friend 
was a familiar figure in the iron, steel and coal industries and 
among the banking interests of Pittsburgh, having been vice- 
president of the Pressed Steel Car Company, the Western Steel 
Car & Foundry Company, one of the owners of the Clinton Iron 
& Steel Company, vice-president of the German National Bank of 
Allegheny, and a director in the Farmers’ Deposit National Bank 


of Pittsburgh. The funeral took place on December 29 at 2.30. 


p. M. from his late residence in Pittsburgh. 


Peter H. Peck, for more than 20 years master mechanic of the 
Chicago & Western Indiana, was struck by a freight train at 
Seventy-ninth street, near Grand Crossing, Chicago, on Novem- 
ber 28, and was so badly injured about the head that he did not 
regain consciousness and died that evening. А sketch of his 
career was published in the December, 1909, issue of this journal. 


M. H. Haig has been appointed mechanical engineer of the 
Atchison, Topeka & Santa Fe, with office at Topeka. Mr. Haig 
was graduated from Cornell University in 1900 and immediately 
after graduating began railway work with the Illinois Central as 
a machinist apprentice. He was later a machinist and after- 
wards a foreman. He resigned in April, 1906, to become editor 
of the Railway Master Mechanic. In February, 1909, he was ap- 
pointed betterment assistant on the Santa Fe, where he was en- 
gaged in work of the bonus department. 6 


Н. E. Rouse has been appointed general storekeeper of the 
Chicago Great Western. He was born August 7, 1868, at Morn- 
ing View, Ky., and began railway work in March, 1887, with the 
Cincinnati, New Orleans & Texas Pacific as clerk in the office 
of the superintendent of motive power and machinery. Later 
in the same year he was transferred to the accounting depart- 
ment, where he remained six years. Не was made chief clerk 
to the master mechanic and division storekeeper at Chattanooga, 
Тепп., in September, 1893. In February, 1900, he went with the 
Chicago & Alton, where he was consecutively, until his recent 
appointment, chief clerk and accountant for the maintenance of 
way department, chief clerk and accountant for the motive power 
department, and general storekeeper, with office at Bloomington, 
Il. Mr. Rouse's headquarters will be at Oelwein, Iowa. 


Samuel Garver Thomson, who has been appointed assistant 
engineer of motive power of the Philadelphia & Reading and 
subsidiary companies, with office at Reading, Pa, was born No- 
vember 19, 1875, at Cumberland, Md. He was graduated from the 
Lawrenceville school in 1894 and from Princeton University in 
1898. In October of the same year he began railway work with 
the Pennsylvania and later up to 1902 was a special apprentice 
at Altoona, Pa. He was then appointed motive power inspector 
at Altoona, Pa., since which time he has been consecutively gen- 
eral foreman at State Line, assistant master mechanic at Har- 
risburg, assistant engineer of motive power at Buffalo, N. Y., 


* and later assistant engineer of mctive power at Philadelphia, 


Pa, with the same company. He was appointed assistant en- 
gineer of motive power on the Philadelphia & Reading, Novem- 


ber 15, 1909. 


Dr. C. B. Dudley, chemist of the Pennsylvania Railroad, died 
at Altoona, Tuesday, December 21. He was born July 14, 1842, 
at Oxford, N. Y., and was educated at Oxford Academy and 
Yale University. He was graduated from the academic depart- 
ment of the latter institution in 1871 and from Sheffield Scien- 
tific School іп 1874. For one year he served as assistant to the 
professor of physics at the University of Pennsylvania. Іп 
1875 he entered the service of the Pennsylvania Railroad as 
chemist, which position he held to the time of his death. He 
was twice elected president of the American Chemical Society 
and was extremely active in the work of the American Society 
for Testing Materials. He was several times elected president 
of this latter society and the important position it occupies at 
the present time is largely due to his efforts. At the close of its 
convention last July he was chosen as the official delegate to 
represent the society at the International Congress for Testing 
Materials at Copenhagen, Denmark. Не was elected president 
of the International Congress which is to meet in this country 
in 1912. Dr. Dudley served in the One Hundred and Fourteenth 
New York Volunteers during the Civil War and was severely 
wounded in the battle of Winchester, September 10, 1864. Не 
was one of the most prominent scicntists in the country and his 
loss will be widely regretted. 


CATALOGS. 
IN WRITING FOR THESE PLEASE MENTION THIS JOURNAL. 


HraATiNG Sysrems.— “The Selection of a Heating System” is the title of 
a booklet issued by Warren Webster & Co., Camden, N. J. The Webster 
Modulation system of steam heating is described and attention is directed to 
its advantages. 


Uraicur Dritts.—J. Е. Snyder & Son, Worcester, Mass., have prepared 
a neat 52-page catalog describing the upright drilling and tapping machines 
manufactured by them. These drills are from 20 to 26 in. in size and may 
be equipped with either a belt or motor drive. 


Motor-GENEPATOR Sets.—The functions of the motor-generator set and 
the methods of choosing the motor-generator best adapted for each condi- 
tion have been clearly outlined in Bulletin No. 116, published by the 
Crocker-Wheeler Company, of Ampere, N. J. 


Froatinc Reamer HOLDER.—A new floating reamer holder for use in 
vertical horing mills with turret heads, and which holds any make or style 
of reainer with Morse taper shank, is described іп a circular received from 
the Colburn Machine Tool Company, Franklin, Pa. 


CONVEYING MAacHINERY.—Catalog 81 from The Jeffrey Manufacturing 
Company, Columbus, Ohio, contains general price lists and descriptions of 
the elevating, conveying and power transmitting machinery, and chains 
manufactured by them. It contains 368 pages. 


SMALL Direct Current Morors.—Bulletin No. 118 from the Crocker- 


Wheeler Company, Ampere, М. J., describes their Form L motors which . 


have a capacity of 1/20 to 772 В. р. A number of typical applications of 
these motors are illustrated. The last page contains considerable engineering 
information of value to motor users. 


Furnaces.—-Bulletin G from the Rockwell Furnace Company, 26 Cort- 
landt street, New Ycrk City, describes both their underfired and overfired 
furnaces for hardening, tempering, case hardening and annealing tools, etc. 
A portable accurate temperature furnace using oil fuel; also a complete 
oil burning outfit and oil or lead bath tempering furnaces with either gas 
or oil fuel are illustrated and described. 


"GRAPHITE AS А Lusricant.”—Thke eleventh edition of this well-known 
publication of the Joseph Dixon Crucible Company, Jersey City, N. J., is 
ready for distribution. The present edition is more compact than its prede- 
cessors, the idea being to concentrate the information into a convenient 
form for ready reference and not te too bulky. ‘The use of larger type 
and wider margins greatly improves the appearance of this new edition. 


Wroucut Iron vs. SrEEL Ріре.--Тһе Reading Iron Co., Reading, Pa., 
is issuing the eighth edition of a pamphlet which is in the form of a brief 
for the plaintiff before a court and contains a full argument why wrought 
iron is better than steel in resisting corrosion of pipes. It contains extracts 
of letters from users, articles from technical papers and similar information. 


The pith of the argument is that the presence of silicate of iron in wrought 


iron is the reason of its better resistance to corrosicn. 
mest interesting and instructive. 


This pamphlet is 


“Tue Dawn or a New Era ім Ілснтікс.”--Іп a very attractive pam- 
phiet the General Electric Company takes up the history of light from the 
tallow dip to the latest development in artificial lighting—the tungsten lamp. 
Following this historical sketch is a description of the tungsten lamp, its 
efficiency, cost of operation and various applications of the lamp in interior 
lighting. The comparison of cost of this with other illuminants is taken up 
in considerable detail. The pamphlet, which is numbered 8885, is of interest 
to both the producer and consumer of current. 


SrEAM TURBINES ror Low Pressure ano Міхер Pressurr.—Bulletin No. 
4705, devoted to the above subject, has been issued by the General Electric 
Company. The publication deals with turbines of both the low pressure 
and the mixed pressure types, and those with horizontal and with vertical 
shafts. Two cases are considered: First, turbines in connection with engines 
that are run non-condensing; second, in connection with condensing en- 
gines. Horizontal turbines of this type are built with capacities of from 
300 to 2,000 k. w., and 25 and 60 cycles. Those of 300 and 500 k. w. 
capacity are also Luilt for direct current. The 5,000 and 7,000 К. w. tur- 
bines are vertical and for alternating current only. 


ЗАРЕТУ VaLvEs.— The Consolidated Safety Valve Company, 85 Liberty 
street, New York City, has done very effective work in connection with the 
rating and specifying of safety valves according to their actual relieving 
capacities, and in increasing their cfficiency by modifications in design which 
made possible the obtaining of larger capacities and a cleaner, more positive 
action. A cloth bound catalog has been received from this company; it 
opens with a brief discussion of safety valve capacity and a description of 
tests that have been made in investigating the subject. Then foliows a 
description of the various designs manufactured by them. Much space is 
given to valves especially designed and developed for locomotive service. 
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ASBESTOS РЕОТЕСТЕР METAL.—The Asbestos Protected Metal Company, 
Canton, Mass., bas prepared a catalog which describes in detail the com- 
position of its product and considers at length the various uses for which 
it is adapted. It is of special interest to the railroads in connection with 
roofing and siding of buildings, shops and coal tipples; also box car roofing, 
and roofing, headlining and paneling for steam and electric passenger cars, 
etc. 


INSULATION OF PIPES AND BoiLEms.— This is the title of a booklet re- 
ceived from H. W. Johns-Manville Company, 109 William street, New York 
City. Among the )-М sectional pipe coverings which are illustrated and 
described аге Asoestos-Sponge Felted, Asbestos Fire-Felt, Magnesia, Vitri- 
bestos, Asbestocel, Air-Cell, Moulded Asbestos, Wool Felt, Anti-Sweat, 
Eureka and Zero. Other coverings are the Keystone plumbing pipe covering 
which prevents dripping and freezing of plumbing pipes, Safety Blow.Off 
sectional pipe covering for blow-off pipes, Asbestocel corrugated fireproof 
paper for covering heater pipes, etc., Asbestos Roll Fire-Felt, and shects and 
blocks for boilers, boiler flues, heaters, etc. Asbestos and magnesia cements 
for use with these coverings are described and directions are given for 
applying them. 


Woon-WosgkiNc MacHiNERY.—Catalog L from The Bentel & Margedant 
Company, Hamilton, Ohio, describes the well-known line of Hamilton-Ohio- 
Line wood-working tools. It is arranged in a neat and compact form, con- 
taining about 200 pages and being 4 x 6!4 in. in size. The illustrations 
while small are clear-cut and show up the details splendidly. Тһе illustra- 
tions are on the left hand page with the description opposite. Some idea 
of the extent of the catalog may be gained from the fact that it contains 
almost 200 illustrations. 

A number of the tools described have been specially designed for use іп 
car shops. They include car mortisers, car gainers, car borers, car tenon- 
ers, car saws and car planers, jointers, wood workers, etc. 


HonmizoNTAL AND VerTICAL Миллмс МАСНІМЕЅ.—Тһе Cincinnati Milling 
Machine Company, Cincinnati, Ohio, has prepared а new 160-pagc, standard 
size, 6 x 9 in. catalog, describing the various lines of horizontal and vertical 
milling machines made by it. The catalog opens with a carefully prepared 
and thoroughly, as well as handsomely, illustrated description of the impor- 
tant details of these machines. Then follows illustrations and specifications 
of cach size and type of miller. 

A number of pages are used for describing typical examples of rapid 
milling. Fifty pages are required to illustrate and describe the various 
attachments used. The book closes with notes concerning the erection and 
care of millers, and speed tables for high speed steel cutters. These tables 
are based on a surfece speed of 40 feet per minute for annealed tool steel, 
80 feet per minute for cast iron and machinery steel, and 120 feet per 
minute for bronze and brass castings. 

А carefully prepaied index and the placing of the subjects under dis- 
cussion in heavy type on the margin of the page make the catalog of special 
value for reference purposes. Summed up it may be designated as a high 
grade text book on milling machines. 

Some important improvements have been made on the No. 1%, 2 and 3 
cone-driven machines, especially in the design of the column and the feed 
mechanism. The column is very similar to that used on the high power 
machines, in that it is a complete box in form and contains the entire feed 
mechanism. 


NOTES 


THe О М $ Co. (Quincy, Manchester, Sargent), desires to announce that 
on January Ist they will move their western office from 1775 Old Colony 
Building to 788 First National Bank Building, Chicago. Their interests in 
the west will hereafter be taken care of by John C. Hoof. 


О. & С. Company.—G,. C. Isbester has been elected vice-president of the 
Q. & C. Co., and F. F. Kister, treasurer. Mr. C. F. Quincy remains presi- 
dent as heretofore. This company handles the Bonzano rail joint, Q. & C. 
and National step joints, О. & C. insulated joint and Anti-rail creepei's, 
guard rail clamps, guard rail braces, Q. & C. portable rail saw, Q. & C. 
Samson rail-bender, Maxwell deformed bar, Kimball concrete tie and 
Bailey lining and surfacing blocks. Тһе western office in charge of vice- 
president Isbester, will be in the Old Colony building, Chicago. 


PauL M. CHAMBERLAIN announces that he has opened an engineering 
office at 1522 Marquette Building, Chicago. Mr. Chamberlain was gradu- 
ated from the Michigan Agricultural College іп 1588, and from Cornell 
University in 1890. For several years he was in practical work with the 
Brown Hoist Company, of Cleveland, Ohio; the Frick Company, engineers, 
of Waynesboro, Pern.; the Hercules Iron Works, of Aurora, Ill.; and then 
accepted the assistant professorship at the Michigan Agricultural College. 
At the opening of the Lewis Institute, in Chicago, he took charge of the 
engineering work and brought it up to its well-known standard of excellence. 
During his connection with the Lewis Institute he carried on much con- 
sulting work with special reference to power production and factory meth- 
ods. He resigned this position to act as consulting engineer for .he McCan 
Mechanical Works, of Los Angeles, Cal. Later he accepted the position as 
chief engineer of the Under-Feed Stoker Company of America, where for 
the past two years and a half he has made a special study of boiler room 
equipment, economy in fuel burning and smoke abatement. He will devote 
his time to new designs and improvement of existing installations. 


THE ELECTRIFICATION OF TRUNK LINES 


e) 


Г. В. Ромевоу. 


He are fortunate in being abie to present one of the clearest and most logical discussions 
of the problem of the electrification of trunk lines that has thus far been made. The electrical 
engincer in discussing the problem has lost sight of many important considerations in connec- 
tion with the maintenance and operation of the steam locomotwe. Не has assumed that the ton- 
nage moved was limited by the capacity of the locomotive and has lost sight of the fact that it 
was controlled by operating conditions, terminal facilities etc.—conditions that will affect the 
clectric locomotive in the same way. The great expense of replacing steam by electricity and the 
resulting heavy fixed charges have not been given proper emphasis. Mr. Pomeroy has been emi- 
nently fair to the electric locomotive and has conservatively stated the case of the steam locomo- 
пес; it is believed that his statements will have much to do т clearing away the haze on this 
subject іп the minds of many of our readers, caused to some extent by the many electrical terms— 
volts, amperes, cycles, alternations, phases, etc.. etc.—that usually agcompany the arguments of 


the electrical engineer. 


These notes are the basts of an address recently given by Mr. Pomeroy 


before the Engineering Society of Columbia University, New York City. 


П ts assumed that, from a physical and mechanical viewpoint, 
electric traction can meet all the demands and requirements of 
railroad service. Therefore, whether electricity will replace steam 
traction or not, is entirely a commercial problem. 


COMMON DENOMINATOR — COMMERCIAL CONSIDERATIONS* 


Electrification Handicapped by Large Outlay—It may be 
stated at the outset that whatever system of electrification is 
adopted, a very large outlay has to be faced and no case for 
electrification can be made out ил/сѕ5 an increase in net receipts 
сап be secured suficient to more than pay interest on the extra 
capital involved. This increase may be brought about either 
by decreasing the working expenses for the same service, by so 
modifying the service as to bring in a greater revenue, or by a 
combination of these. 

Some Sections of Roads Now Operated by Steam Could be 
Handled Better by a Light Trolley Service.—However, there is 
hardly a steam road in existence to-day which does not have 
divisions or sections, where distinctly local trafic can be handled 
more profitably by light, comparatively frequent electric service, 
than as now, with heavy steam trains. 

Steam and Electric Service Сап Be Operated оп the Same 
Track.—Both steam and electric service can be operated over 
the same tracks without detriment or embarrassment to either. 
In so doing each kind of service would be appropriately handled 
in a manner best suited to the conditions of each. 


The fundamental principle, based on the present state of the 
art, seems to be, that 1} you cannot accomplish something by 
means of electricity that is now impossible by steam traction, 
there is nothing to justify the change; the mere substitution 
of one kind of power for another, merely to obtain the same 
result, is not commercially warranted. 


An Inherent Advantage of Electricity Not Available for Trunk 
Line Service.—There are certain inherent advantages in elec- 
trical operation that have shown up advantageously, because 
the increase in business has absorbed the increased interest 
account, but these cases hardly apply to trunk line conditions 
as the law of induced travel has no bearing on íreight train 
operation, the principal business of trunk line roads. 

Boiler the Limiting Feature of the Steam Locomotive.—In 
heavy work the limiting feature of the steam locomotive is the 


boiler, and the maximum adhesion can be utilized only at low 
speeds. For example, a 2-8-0 locomotive with 180,000 pounds 
on the drivers, has a tractive force, at 10 miles per hour, of 
about 40,000 pounds, or 4.5 to 1. At 30 miles per hour the 
tractive force becomes 13,250 pounds, or 30.2 to І. As tractive 
force governs the tonnage hauled, the ability of the electric 
locomotive to utilize almost indefinitely power proportional to 
the maximum adhesion and produce a drawbar pull entirely 
independent of the critical speed of a steam locomotive, as lim- 
ited by the boiler, is a marked feature. | 

Electric Locomotive Valuable for Heavy Grade Work.—In 
heavy grade work the ability to increase the speed shows up 
favorable to the electric locomotive as enlarging the capacity 
of a given section, but here also the business has to be sufficient 
to absorb the increase in fixed charges. 

Coal Consumption of Steam Locomotive per Horse Power 
Hour.—With steam, locomotives a coal consumption, when run- 
ning, of 4 to 5 pounds per indicated horse-power really means 
6 or 7 pounds at the rail, when the losses due to firing up, lay- 
ing by in yards and sidings, blowing off at the pops, and con- 
sumption of the air pumps, is taken into account. Whereas, 
under electric operation, with an efficiency of 65 to 70 per cent. 
between the power house and the rail, a coal consumption of 
4 pounds per kilowatt hour at the rail can be counted on. 

Cost of Power for Electrical Operation.—The writer is т- 
formed that the Metropolitan Street Railway station (1903) with 
a 40 per cent. load factor, produced power, at the switchboard, 


* Recently the Engineer (London) editorially made а plea for a “Сот- 
mon Denominator” for comparison of engineering achievements, using the 
following illustrations: 

“Thus for example, if we take Mr. Humphrey's reply to Mr. Davey's 
criticisms, we see that he gained a mere dialectical advantage by showing 
on the screen a great differential pump, and beside it an internal combustion 
pump, so small by comparison that he had to explain that it was not a 
"hooter." Both engines could deal with the same quantity of water; but 
the Davey engine was lifting it 1,500 ft. from a mine, while the gas pump 
could not lift it more than about 15 ft. Indeed, it could not do the wor 
of the Davey engine at all.” : 

Also a comparison was drawn between the cost of working with pro- 
ducer gas engines and steam engines. Тһе argument was all in favor of 
the gas engine, expressed in weight of fuel required рег hour to develop a 
horse-power. But the aspect of the matter changed when it was pointed out 
that the coal used by the steam engine was slack, costing $1.75 per ton, 
while the gas producer worked with anthracite, costing over $6.25 a ton. 
е the cost of fuel was the common denominator, not the weight of the 
uel. 

The plea concluded by saying that the common denominator should be 
the Commercial Cost. E. Н. McHenry expressed the same idea when he 
said that “Engineering was making a dollar earn the most interest." 
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at the rate of 4.7 mills per kilowatt hour (or 3.5 mills per horse- 
power hour) and with a load factor of 55 per cent. which 
prevails in the winter time, the cost is at the rate of 4.43 and 3.3 
mills respectively. These costs cover all expenses and repairs 
except fixed charges. The coal consumption is 2.9 pounds per 
kilowatt and 2.16 per horse-power hour. 

L. B. Stillwell is authority for the statement that the Inter- 
borough is producing power at the rate of 2.6 pounds of coal 
per kilowatt hour or 3 pounds at the drawbar. 

Another authority gives the following figures for the ele- 
vated roads for cost of power, $0.005 per kilowatt hour at the 
switchboard, $0.0066 at the third rail shoes, or $0.0089 at the 
rims of the drivers. These figures are exceptional and hard to 
duplicate and as the fixed charges are not included, the writer 
would consider 1V4 cents per kilowatt hour at the rail a con- 
servative figure and will use this cost in the following compu- 
tations. 


Relative Cost of Coal for Steam and Electrical Operation.—It 
may be fair to assume that where average coal is used, we can 
count on about $2.25 per ton for locomotive coal on the tender, 
while a much cheaper grade can be used in the power house, 
costing, with modern coal handling facilities, about $1.50 per 
ton. At this rate the relative difference іп the cost of coal at 
the rail would be represented by the following figures: 


5 lbs. 

Electric Power Station 568 1:00 ios аа $7.50 
5095 eft. 

Steam Locomotive 7 X %29.905.................................... 615.15 


ог 50 per cent. in favor of electricity. Тһе following results 
of the Mersey Tunnel operation are pertinent: Under electric 
operation one ton of coal at $2.10 yields 2.29 ton miles at 2212 
m.p.h, while with steam, one ton of coal, at $3.84, yields 2.21 
ton mines ал 1734 m.p.h. The difference amounts to 55 рег 
cent. in favor of the electric operation. 


2.10 225 — 17.76 
ра 3.84 | Т 2.99 ° 2.21 
Advantage in Cost of Fuel for Electricity Still Greater on 
Mountain Grades * or in Heavy Freight Service —While perhaps 
the difference in cost does not become so great, in ordinary 
working of low grade lines, although some of the most power- 
ful passenger locomotives in the country are used on such lines, 
yet on mountain grades or in heavy freight service, where the 
boiler of the freight locomotive is forced to the limit, and the 
boilers are designed for this particular purpose, the showing is 
more favorable to the electric side; especially when the steam 
locomotive is detained on side tracks as long a period as it takes 
to make the run, which is very frequently the case, as under 
these conditions the cost for fuel becomes a larger proportion 
of the total operating expense. А 2-8-0 locomotive with 50 
square feet of grate surface burns 300 pounds of coal per hour 
while lying on side tracks. Reports from Mallet locomotives 
indicate that from 600 to 800 Ibs. are burned per hour. 


2.10 22.5 X 2.21 
=|1 ич E ee E 1 
3.84 2.29 X 17.75 


The cost of a unit of power, with the steam locomotive, be- 
comes relatively higher under maximum than minimum boiler 
demands, whale with electricity the cost per unit is at a uniform 
rate, whether working under extreme or light power demands. 


For example: 

Case 1. А consolidation (2-8-0) type locomotive with 180,000 
pounds on 57 inch drivers, 50 square feet of grate surface, work- 
ing under maximum conditions оп a 134 per cent. grade, would 
burn 150 pounds of coal per square foot of grate surface per 
hour and evaporate from 12 to 15 pounds of water per square 
foot of heating surface per hour. 

Under these conditions the cost per 1,000 ton miles would 
figure out as follows: 


* Commenting оп the problem of electrification of the Central Pacific over 
the Sierras, Mr. Kruttschnitt says: “Eastern critics may be inclined to the 
opinion that we are dallying with this matter. We» have found that it pay: 
well to make haste slowly with regard to innovations. Electrification for 
mountain traffic does not carry the same appeal that it did two years ago. 
Oil burning locomotives are solving the problem very satisfactorily. Each 
Mallet compound Iccomotive, having a horsepower in excess of 3,000, hauls 
as great a load as two of former types, burning 10 per cent. less fuel and 
consuming 50 per cent. less water." — И’аН Street Journal 


Е X price per ton Х К X1000 


2000 Хх M.P.H. X EX TF 


where F — coal per hour (150 lbs. X 50 sq. ft. of grate surface). 

К = resistance to be overcome | (&гаде per cent. X 20) plus 6]. 

E = 30 per cent. efficiency to cover losses such as cleaning fires, idle 
time while under steam, cylinder condensation, air pump con- 
sumption, etc. 

TF = tractive force, in this case 180,000 lbs. on drivers — 4.5 = 

40,000 1Ъ$. 


= Cost рег 1,000 ton miles. 


Substituting these values, the formula becomes: 
7,500 lbs. X $2.86 X 36 x 1,000 
2,000 X 10 X 80% x 40,000 
If the same service is handled by electric locomotives, the cost 
on a similar basis becomes: 
R X (watt hrs. per ton mile) X 1,000 tons X price per kw. at the rail 


== $1.20 


1,000 watts 
86 X 2 X 1,000 x $0.014% 
= ------------------- $0.90 
1,000 


If locomotive coal is taken at $1.70 per ton (the price in east- 
ern Pennsylvania for low grade soft coal), the cost for coal for 
locomotives under the foregoing conditions would be: 


$1.20 X 1.70 
(a) Steam, ———————— = $0.716 
2.85 
(b) Electric current reduced to 1c. per kw. hour at the rail: 
0.90 X 1с. 
---------- = $0.72 
134c. 


Case Мо. 2. An express passenger locomotive of the Atlantic 
(4-4-2) type, with the following data: Cylinders 21х26 inches, 
boiler pressure 200 pounds per square inch; weight on drivers 
102,000 pounds, heating surface 2,821 square feet, grate surface 
50 square feet, rate of combustion 150 pounds per square foot of 
grate surface per hour, speed 70 miles per hour. Figuring as in 
Case No. 1: | 


7,900 x 2.85 X 20 х1,000 
= $0.71 


2,000 X 70 x 80% x 5,850 | 
Under electric conditions we have: 


20x 2 x $0.01 X 1,000 tons 
1,000 watts 


= $0.50 
ог 28% per cent. less. 


If coal is taken at $1.70 per ton, as in Case r, the cost is re- 
duced from $0.71 to $0.42, making the difference slightly in favor 
of steam. 

These figures apply only to the conditions named, and average 
conditions, on an undulating profile, when coasting is occasion- 
ally possible, and also with the benefits of momentum grades, 
the figures would be relatively less, but the electric locomotive 
wil respond and benefit accordingly, so that the percentages 
given would be approximately the same. 

When steam locomotives are loaded to their capacity, as is 
generally the case where tonnage rating is practiced, the rate 
of combustion of 150 pounds of coal per square foot of grate 
surface per hour, will still hold good and remain constant, the 
tons hauled being the variable, responding or being modified by 
the speed or physical conditions of the road. 


Savings Claimed for Electrification—In view of the fore- 
going the following extract from an article by Mr. C. L. De 
Muralt will be of interest; the figures given are {гот the annual 
report of 1903 of the roads named: 


COST OF OPERATING TED DES 


; N. Y. C. 
Fuel for Іосотпойуев......................... $6,000,135 $4,685,877 
Water “ Mr - 835,286 295,588 
Other supplies for Іосопойуез................ 382,548 334,673 
Wages:— 
Engine men and roundhouse men......... 5,716,848 4,928,443 
Other train men ........................ 4,442,127 2,991,586 
Switchmen, flagmen and watchmen........ 8,900,427 2,611,552 
Other exp. conduct. їгапзр................... 14,540,542 11,607,586 
Repairs to Іоготойіуев....................... 4,412,983 8,608,972 
: other equipment ..................... 10,674,726 5,661,993 
n roddbed. ооо E ES 8,542,935 0,146,841 
e, Structures ласы ззат RS НУ 4,122,018 2,454,091 
General expenses ........................... 1,858,819 1,786,494 
$64,928,894 $46,962,491 


Mr. De Muralt then applies the figures found during the 
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course of his investigation, which would lead to the following 
reductions if electricity was adopted as a motive power: 


P.R.R AY 

FORI 1098. У РАСТЕТ $600,013 $403,388 
Water saved кейнгейу:.,23:.%:.2%.54.-:2-4%--.% 335,286 295,583 
Other: sep lies. 509.0 ыал адаи еа 191,274 167,336 
ages enginemen, ete, 96%.:...:........».. 1,429,212 1,207,361 
Repairs: to locómotivesi....a ec eo ken nh ncs 2,206,492 1,804,486 
Total amount éáved. әз ocak ез әәә: $4,762,277 $3,942,154 


The saving in water alone capitalized at 5 per cent. equals 
$6,750,000 for the former and nearly $6,000,000 for the latter 
road. As large as these alleged savings arc, yet they would not 
amount to more than 272 to 3 per cent. on the necessary increase 
in capital to electrify the roads on which the foregoing savings 
apply. 

Cost of Repairs of Steam and Electric Locomotives.—While 
the first cost for power stations and electric equipment repre- 
sents a large outlay, yet such items as the cost for repairs of 
locomotives and shops, expensive hostlering at terminals, coaling 
and water stations and the incidental labor charge and repairs 
thereto will, in the aggregate, be materially reduced. Тһе com- 
parative saving in repairs will be indicated by the followinz 
figures: 


Repairs. Steam Electric. 
BREE И От 20% 0 
Rünning ear АЕ ЕЯ 20% 20% 
Machinery излеу лели а Эла» 30% 15% 
Lagging and painting. i. iiec s eases 12% 5% 
Sore PUK 20 Vriteaee soibod seuss ewe 5% 0 
TORRE экан Y bera ics ТТИ А ОЯ 13% 0 

100% 40% 


Comparative Mileage of Steam and Electric Locomotives.— 
It is further claimed that, with electric operation, greater mile- 
age is possible with the electric locomotive and that fewer units 
are necessary to perform the same service. Great stress is laid 
on the fact that the ordinary freight locomotive only makes 3,000 
miles per month, or roo miles per day, against which is put 
forward the ability of the electric locomotive to perform prac- 
tically continuous service, suggesting the propriety of compar- 
ing electric and steam operation on the basis of ton miles per 
annum each is able to make and also the relative weight on 
driving wheels and not as to their total weight. 

Operating Efficiency of Steam Locomotive Limited By Oper- 
ating and Trafic Conditions, and Not by the Locomotive.—The 
operating efficiency of a steam locomotive in freight service is 
so low, averaging about 3,000 miles per month, that it is general- 
ly thought due to limitations, per se, in the locomotive, whereas 
it is mainly due to operating and traffic conditions, which limita- 
tions would apply with equal force to the electric locomotive, so 
that, barring some increase in speed, the electric locomotive can 
make no greater mileage than its steam competitor in equivalent 
service, consequently its splendid ability to perform almost con- 
tinuous service cannot be realized in practice for reasons afore- 
said. 

Let the rectangle A, B, C, D represent a day of 24 hours. 
The shaded area A, B, x, y that portion of the time for which 


ПЕ 
AK aq 


A 


4 


C D 


the mechanical department is responsible—22 per cent., the area 
X, y, q, z, the average time the locomotive is performing useful 
work—28 per cent.—i. e., actually pulling trains, 3,000 miles per 
month, 100 miles per day, while the portion of the diagram 
bounded by q, z, C, D the period or balance of the time that 
the locomotive is under steam, with crew, and ready to go, and 
represents the time at terminal yards, side tracks and awaiting 
orders, etc. (50 per cent.). 

It is just here that our electrical friends make the great mis- 
take of claiming "greater capacity" for the electric locomotive 
over its steam equivalent. It is conceded that under electric 


conditions the area A, B, x, y may be reduced as much as one- 
half and perhaps, owing to greater speed, the area x, y, q, z may 
be increased, but the “lost motion" period due to traffic and 
operating causes will be relatively the same for both. 

The percentages are from an actual three months' test on a 
trunk line and reported in 1904 in the А. Ry. М. M. Association 
by the committee on time service of locomotives. 


The only cases where electric operation is commercially justi- 
fied is in congested local passenger situations where the condi- 
tions closely approach a "moving sidewalk" condition, and the 
records show that these cases have been profitable only when a 
large increase in business has been realized. 


Comparative Dead Weight of Steam and Electric Locomo- 
tives—A modern Atlantic (4-4-2) type locomotive weighs, in- 
cluding tender, 321,620 pounds, with a maximum tractive force 
of 23,500 pounds. The ratio of total weight to tractive power 
is 13.3 to 1. The New York Central electric locomotive, with a 
total weight of 192,000 pounds and a tractive effort of 27,500 
pounds, has a ratio of 7 to 1. The comparison is still more 
favorable for electric freight locomotives where the entire 
weight is on the driving wheels. 


Electric Power Station Capacity Based ow Average of Num- 
ber of Trains in Service,*Not the Aggregate.—The impression 
is quite prevalent that if тоо steam locomotives are required to 
operate a certain division, if operated electrically, a power sta- 
tion capacity the equivalent of 100 locomotives would be neces- 
sary, whereas the generator capacity, barring the installation 
of spare units, would be of such size as to meet the average 
load. This average can be determined by laying down a train 
sheet, from which the load at any hour in the day can be seen 
and the peaks located. 

For ordinary computations the number of trains to provide 
for is, approximately, 

The total train miles per hour 


Mean speed 

This formula is the result of cancellation from the following: 
(а) Н.Р. days + Aggregate Н. Р. i. e., 

) 5,280 X (Dis. miles) X (No. trains) X (Tons) X R 


Tons X К x m.p.h. 


47,520,000 ft. lbs. іп 1 day 375 
В = resistance due to gravity, plus resistance due to speed, plus curve 
resistance. 


Transposing and cancelling: 
Dis. miles X No. trains А , 
(с) ---------------т: Хо. trains to provide for. 
24 X m.p.h. 
For illustration take a typical case:— 
Distance 183 miles. 


37 Freight Trains at 15 m.p.h. 
Load E Expresses at 50 m.p.h. 
21 Locals at 30 m.p.h. 


80 Trains total. 
Average speed 37 X 1 
TEE 
80 2,285 

2,235 — 80 — 28 average m. p. п. 
80 trains X 183 miles 


— 22 trains. 
24 hrs. X 28 m.p.h. 


For more accurate work a train sheet should be made either 
with miles as ordinates and time as abscissz, or one with trains 
as ordinates on a time (abscissa) base. 

Train Resistance.—Relative to “В” (i. e, resistance) for 
gravity; divide profile into sections, one for each change in 
grade plus or minus as the case may be: 


siege" 
ETRY 
H | 
— = Per Cent. 2 
D X 52.8 $ 
Each 1% grade = 20 lbs. = К. = 
R for curves 0.56 lbs. per degree. | 
„Ус 


т.р.һ. 


R for level sections = 2 plus < — — —Dp, Miles— — —»4 
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From Power House Viewpoint More айкан to have Many 
2 ғат than to have Same Tonnage іп а Few Heavy Trains.—Con- 
sider the example of a road or division 100 miles long on which 
a given train requires 2,000 horse-power to keep it in motion. 
If 20 cars take a maximum of 100 horse-power each, the elec- 
trical conductors and distributing apparatus will never be re- 
quired to deliver more than 100 horse-power at any one point. 
If, on the other hand, the entire traffic of the line must be con- 
centrated in a single train, the electrical conductors and distrib- 
uting apparatus must deliver the full 2,000 horse-power at each 
and every point. In other words, with the concentrated load, 
the capacity of the distributing apparatus at each and every point 
must be 20 times as great as the capacity when 20 cars are 
used to give the same total load. Electric traction has proven 
its superiority for distributed loads, but concentrated loads are 
still handled almost exclusively by steam locomotives. 


Electric Locomotives Efficient Where Traffic is Dense.—In the 
annual report of the P. R. R. (1903) the President states: 
"That the congested condition of your system has brought about 
a large increase in the ton mile cost, which for 1903 was 25 
per cent. greater than for 1899. In order to prevent the increase 
in ton mile cost, it is necessary to move freight trains faster in 
places where traffic is dense, and for such purpose the electric 
locomotive is most efficient." 


Greater Power and Overload Capacity Afforded by the Elec- 
tric Locomotive.—With steam locomotives the most economical 
average speed, for freight service, is 12 to 15 miles per hour, 
where there is ample track space for the free movement of 
trains. With a dense traffüc this free movement can only be 
obtained by a higher speed, and if the large train tonnage be 
maintained, more horse-power is required of the engine and 
boiler. It is difficult to increase the size of steam freight loco- 
motives without resorting to the Mallet compound articulated 
type, and here we have the equivalent of two locomotives in 
one machine. 

With the electric locomotive it is possible to develop a much 
greater horse-power and a large percentage of overload at the 
time when needed and do it more economically than with steam. 
The New York Central electric locomotive has a maximum реак 
horse-power of 3,000 which is 25 per cent. above normal. This 
maximum is about double the power which can be obtained from 
the New York Central standard Atlantic (4-4-2) type locomo- 
tive. Similar proportions can be obtained for electric freight 
locomotives and their size and power are not limited by boiler 
capacity. If the steam locomotive is capable of developing 30,000 
Т. Е. at the drawbar at 12 т.р.П., or 

30,000 X 12 m.p.h. 
( 376 
and it is required to increase the speed of the train to 20 т.р. h. 
and maintain the same tonnage, then 1,600 horse-power will 
be required, which means the employment of a much larger 
locomotive or double heading. 


)= 960 h.p. 


The advantage of the overload capacity om short mountain 
grades or for strategic peaks is опе of the strong points in favor 
of the electric machine and would make clectric operation ap- 
plicable to special cases rather than a universal substitute, in 
the broad light of commercial considerations. 


General Conclusions.—Our conclusion, from this survey of 
the situation, is that the rapid development of suburban passen- 
рег traction by electricity will require large power houses at 
large cities and these can gradually be made sufficient for work- 
ing the line on further stretches in each direction, handling 
congested terminals, or used where commercially practicable, 
until it may be desirable to electrify the entire division. 

Electric operation as compared with steam shows to greatest 
advantage in urban and suburban passenger service. Неге, if 
multiple unit trains are employed, so that a considerable frac- 
tion of the total weight is carried on the driving wheels, thus 
permitting a high rate of acceleration to be used, a schedule 
speed quite impracticable in steam operation can be maintained. 


Moreover, a more frequent service can be given without a pro- 
portional increase in expense, whilst in times of light traffic 
small trains can be run, the energy consumption per train in 
such service being almost in proportion to the number of 
coaches. The law of induced travel, however, applies to urban 
and suburban passenger service, but does not hold for trunk 
lines and especially freight service. 


How to Determine Whether Expenditures for Improvements 
Are Justifiable.—Under trunk line conditions the only thing 
that interests railway managers is the traffic available at the 
present, relatively speaking; the future is too indefinite to bc 
capitalized to any great degree in advance. It is more in the 
line of insurance companies to "capitalize expectations." 
In grade revision the authorization for expenditure is based 
on the saving in train miles capitalized. The following is a con- 
crete case from a western road, or rather the summation of the 
engineers' report as to just what the proposed rearrangement 
would amount to. Тһе rate of 50 cents per train mile is to 
cover those items of cost directly affected by the change. 
No. of ) 1,350 tons present conditions 
trains per ЖЕ те | 
day—7 1,609 tons proposed 

Div. of 


225 
x Miles 


Under the circumstances it will be seen that the value of 1 
per cent. reduction in train mileage, per mile, per train, amounts 
to $1.95 per annum. The total amount capitalized at 5 per cent. 
equals $919,800. In some such manner the steam railroad man- 
ager arranges the proposition of the electric scheme and decides 
accordingly. 

Results of New York Central Electrification.—In a paper 
before the American Society of Civil Engineers, by W. J. 
Wilgus, some interesting data concerning New York Central 
operation was given. 


365 
} X 50с. X | days | — $45,990 


Cost of coal рег 2,000 lbs. anthracite steam loco., terminal service.... $4,46 
Ren * bituminous coal, road вегуїсе...........................+ 3.13 
power в(абоп........................ ..... 3.73 
Water per 1,000 gallons:— 
Power Statin: es eR PO анын даа анадан BOTS MK 131% cts. 
Road service users EO edo ax Dre ERI DE E боза MS 5 a 


Cost of current, when power station designed load is attained, 
2.6 cents per kilowatt hour delivered at contact shoes. This in- 
cludes all operating and maintenance costs, interest on the elec- 
trical investment required to produce and deliver current, de- 
preciation, taxes, insurance and transmission losses. 


Items | Operating Costs | Fized Charges | Total 
Power Station....... К 0.58 cts. 0.44 cts. р 1.02 ets 
И Losses ........ | Е 0.19 cts, | m к E 0 MN 
Dind А and: р : 
Sub-Stations .................. | 0.32 cts. 0.92 cts. | 1.24 cts. 
| 1.51 cts. 2.60 cts 


Total eem 1.09 cts. 


ROAD SERVICE COSTS PER 1,000 CAR TON MILES. 
(Page 102, Vol. LXI, Trans. А. $. С. Е.) 
(Discussion by С. В. HENDERSON.) 


steam Electric 

ЅиррПіея........ ...... ........ б — i $2.03 $1.37 
а. 0.28 0 31 i 
Interest. depreciation, and repairs to ЕЕЕ 

locomotive ен 0.46 0.34 
| $2.77 Е $2 02 i 


The item "Electric Supplies" 1$ composed of operating ex- 
penses and fixed charges and may be aualyzed thus: 


53.3 kw. hour at $0.0109, $0.58 operation 
52.3 kw. “ 0.0151, 0.79 fixed charges 
52.3 kw. “ '' 0.026, 1.37 
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[Fixed charges — Gs) ог 57% of operating expenses.] Тйе brackets 
are ours, | 

The difference in cost between steam and electric traction 
in road service 15 $2.77 — 2.02 = $0.75 per 1,000 car ton mules. 

The fixed charges on the power plant and the transmission 
system are $0.79 per 1,000 car ton miles, or about the same as 
the saving, so that if the train movement was but one-half the 
assumed amount (averaging 6,000 horse-power at the rails, or 
6,000 kilowatts at the station) the cost for electric service would 
be slightly higher than for steam, or $2.81 as against $2.77 per 
1,000 car ton miles. 

Manhattan Elevated Results—The Manhattan Elevated, with 
about 38 miles of road, was electrified at an expense of $17,000,- 
ooo. The operating ratio, under electric conditions, has been 
reduced from 61 to 46 per cent. of gross receipts. The net 
results after taking care of the increased capital, etc., shows 15 
рег cent. profit, but it is a significant fact that the increase in 
business was 46 per cent, (carrying about 250,000,000 people per 
annum 690,000 per day average, or 28,800 per hour). 

Mersey Tunnel Results,.—There has just been reported the 
four years electric operating results of the Mersey Tunnel road 
conneeting Liverpool and Birkinhead. The net profit, allowing 
interest, etc, on the increased capital due to electrification, 
amounted to 15 per cent, but it took an increase in traffic of 
55 per cent. to make this operating result possible. Ton miles 
increased from 43 to 67 million, or 55 per cent. Total expenses, 
including interest on electric capital (but not depreciation) 
equals 0.586 per ton mile. Interest equals $0.106 per ton mile, or 
22 per cent. of operating expenses. 

President Harahan on Proposed Electrification of the Illinois 
Central.—President Harahan of the Illinois Central reports the 


results of the investigation that has been made relative to the . 


proposed electrification in the following words: 

"Our suburban traffic is the only service which would in any 
degree be adapted to electric operation, but even in this par- 
ticular service it can be readily shown to be unjustifiable at 
the present time. І submit below a statement of the results 
which are estimated to accrue if the entire suburban service 
were electrified, compared with the present steam operation: 


"Results of Operation of Suburban Business at Chicago for Fiscal Year 
ending June 30th, 1909: 


Gross баппен асы ERO Sed wur inr oe p RR nd $1,050,446 
Operating expenses (82.970) plus (ахев...................... 946,734 
Net revenue- о e ы а Ea реа $109,712 
"Estimated Results Under Electrification:— 
Gross ӨЗІПІПЕР ызба ERG EET Wee ews 1. $1,056,416 
Operating expenses (66%)......................... $697,254 
о 74,427 
111,681 
Net revenue (electric орегабоп)............................. $284,765 
Net revenue (steam орегатіоп)............................... 109,712 
Increase .............. о UE С edad О $175,053 
Estimated cost of е!есігійсайоп.......................... $8,000,000 
Interest and depreciation 1090........................... 800,000 
Saving in operation under е!есігійсапоп.................. 175,053 
Deficit сезар ала PU A SNL OR S eee $621,947 


"Our suburban traffic is not sufficiently dense to warrant the 
expense necessary to electrify these lines, and it is evident 
from the foregoing figures that even under electrification therc 
would not be an increase in traffic sufficiently large to offset th^ 
annual loss from operation. It simply proves that under pres- 
ent conditions of cost of electrification of steam railways, where 
it means a replacement of a plant already installed, and serving 
the purpose, it is not justifiable to electrify either in whole or 
in part your Chicago terminals at this time." 

The suburban district of the Illinois Central covers about 50 
miles of road and carries in round numbers 15,000,000 suburban 
passengers per annum, or an average of 41,150 per day, or 1,700 
per hour. An increase of 100 per cent. in earnings would nol 
enable the road to break even. 

The Railway Age Gazette, in commenting editorially on Mr. 
Harahan's statement, says: 

“It may be accepted as conclusively demonstrated that the 
New York Central and the New Haven roads are moving trains 
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by electricity more economically than they moved them by 
steam, in their suburban district. To enable this to be brought 
about, however, extremely heavy capital costs had to be as- 
sumed and the charges on these capital costs make the entire 
operating cost, including overhead charge, far higher than it 
used to be in the days of steam operation. 

"For example, a standard express train of eight cars on the 
New Haven road pulls out of Grand Central station headed 
by two half unit electric locomotives, each of which cost very 
nearly $40,000. The capital cost of the motive power of this 
train is in excess of $75,000 (the interest and depreciation 
amounting to $20 per day)—the brackets are ours. The cost of 
motive power at the head of a similar New York Central passen- 
ger train operated by electricity is about one-half this sum. 
Moreover, it will be recalled that Mr. Wilgus estimated that 
the direct costs of electrical equipment represented only one- 
fourth of the total charges attendant upon electricity. The cost 
of making everything ready and safe for this kind of operation 
is far greater than the highest estimates are apt to contem- 
plate." 

Boston & Albany Electrification.—From a report of the Elec- 
trical Commission of the State of Massachusetts the following 
extracts are taken (letter of C. S. Mellen, president of the New 
Haven road): 

"We believe we are warranted in saying that our electric 
installation is a success from the standpoint of handling the 
business in question efficiently and with reasonable satisfac- 
tion, and we believe we have arrived at the point where we 
can truthfully say that the interruptions to our service are no 
greater, nor more frequent, than was the case when steam was in 
use. But we are not prepared to state that there is any economy 
in the substitution of electrical traction for steam; on the con- 
trary, we believe the expense is very much greater.” 

The Boston & Albany Railroad Company reports the result 
of their study and estimates the requirements as follows: A 
power station of 6,000 kilowatts will be necessary, with storage 
batteries to handle the peak load. The total cost of the instal- 
lation is estimated at $4,000,000, and the interest, taxes and de- 
preciation at 9 per cent, or about $400,000 per annum. A stock 
argument for electric operation is the saving to be made in 
operating expenses, but concerning this the following statement 
is made: 

"Some slight economies would accrue іп: the transportation 
expenses under this operation which would be substantially ab- 
sorbed by the additional expenses to be incurred for the main- 
tenance of the additional apparatus installed and the net econ- 
omies would be so small as to be inappreciable in the consider- 
ation." 

Another stock argument of the advocates of electric locomo- 
tives is the growth of traffic which is supposed to result from 
electric operation. This argument is met as follows in the 
report: 

"Considering now the possibilities of increasing the traffic, 
the statistics of the B. & A. R. R. show substantially the follow- 
ing number of passengers handled in the above territory per 
annum: 


Е 4,552,918 ІН ТИ ано ана 3,897,864 
ТЕЛА, азалы асы та А 4,799,578 LOOT зале wie Gaia аа oiler enn 4,435,841 


“The absence of any material increase in traffic is probably 
due to the fact that the circuit is occupied as a high class resi- 
dential district not susceptible of rapid subdivision of property, 
and more particularly to the fact that suburban lines are being 
rapidly extended into all such outlying districts and afford a 
more advantageous means of collecting and distributing local 
travel through the commercial and residential districts than 
could possibly be afforded by a railroad constructed and oper- 
ated upon private right of way and devoted largely to long haul 
operations.” 


Illustration Showing How to Determine Whether Steam or 


Electrical Operation is Best Suited for a 
Given Set of Conditions 


The following illustration representing a concrete case is 
selected because of its elementary character, more especially as 
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the case is so simple that all the variables effecting the com- 
parison are eliminated and the amount of coal to perform the 
operation is directly known: Conditions, 1,600 tons, trailing load; 
average grade, 1.3 per cent.; distance, 8 miles; speed, 15 m. p. В. 
for electric and 14 m. p. h. for steam locomotive. 


(а) Electric. 
1,600 net tons 


ЕЕ 1.39% grade 20 = 26 lbs. 
190 Loco. (2) tons R= je ones X $ ibe. 
1,790 gross tons Level 6 Ibs. 


(Gross tons X R X Distance 
500 


= kw. hours at the rail 
Substituting values: 
1,790 Х 35 X 8 
500 


Equivalent kw. load at power house = 
Tons X R X m.p.h. 


— 1,000 kw. hours (at rail). 


500 X Eff. per cent. 


Where the efficiency between rail and generators equals 65%, substitut- 
ing as before: 
1,790 Х 35 x 15 


500 Х 65% 
For this particular case current сап be purchased from ап adjacent power 
house at the very low rate of 1 ct. per kw. hr. at the rail. 
At this rate the power cost per trip will be 1,000 kw. at 1с., $10.00. 
(b) Under steam conditions we have the same as before, 1,600 net tons 
plus weight of 2 locomotives, 300, or 1,900 gross tons. 
The coal consumption for this particular run is 6,000 Ibs. 
The price per ton to equal the electric cost for power, is: 
6,000 lbs. X price per ton 


2,000 
2,000 X 10 


6,000 

But as coal for this particular case costs the road $1.70 per ton, the rela- 
Ave cost, coal against power, is 

6,000 X 1.70 


2,000 

There is a difference in ton mile hours, in favor of the electric locomo- 
tive, due to speed and reduced gross tonnage, as follows: 

1,790 X 8X 8 


15 


1,900 X 8X 8 ô 
2nd. Steam ----------- = 8,690 Gross Т. M. hours 
14 


To make the comparison correct the coal consumption of the steam loco- 


motive should be proportioned on the T. M. hours produced, and the cost 
of coal then becomes: 


= 2,900 kw. 


= $10.00 
Transposing: 


= $3.33 


— $5.10 


1st Electric 


7,640 Gross T. M. hours 


$5.10 X 8,690 


7,640 
Adding to the foregoing the other operating costs the relative expense 
becomes: 


— $5.80 


(а) Electric. Power. нее а овен od d ee $10.00 
Lubrication, supplies, repairs, crew at $0.1158 per 
1,000 ton miles, or 
0.1158 X 1,790 X 8 
— — = ee ee reese 1.66 
1,000 
Interest and depreciation, taxes, ins., etc., at 10%... 1.46 
$13.12 
(b) Steam. Coal ds ао... ори чаво dtr re vh $5.80 
Lubrication, supplies, water, repairs, enginemen at 25 
cts. per 1,000 ton miles, 
$0.25 X 1,900 X S miles 
---------------.......... 3.80 
1,000 
Interest and depreciation at 10% (2 locomotives) 
$34,000 Х 10% X 8 А 
365 X 24 X 14 
$9.82 


Cost per trip in favor of steam, $3.30, or 25% less. 


* * е 


The idea is all too prevalent with the public, and even with 
some of the bodies that have been given legal power of super- 
vision over railway companies, that any expenditure which can 
be forced upon the railway companies is just so much дат for 
the public. Never was there a more absolute fallacy. In the 
long run, the cost of every bit of railway improvement must be 
pa'd for by those who buy tickets and ship freight. Economy 
in the administration of our railways is just as important in the 
interest of the general public as if the railways were actually 
under government ownership. 


ELECTRIC VALVE SETTING MACHINE. 


A 7 h.p. electric motor, mounted on a small cart together with 
the resistance grids and controller, connected through a shaft 
with two universal joints and a sliding joint to the driving mech- 
anism of a valve setting machine, is shown in the accompanying 
illustration. This arrangement is in use at the Collinwood shops 
of the Lake Shore & Michigan Southern Railroad. This electric 
drive obtains its current through a flexible cable from the socket 
for portable lights between the pits and is quickly and easily 
connected to the valve setting machine. 

A driving mechanism of this kind has many advantages for 


ELECTRIC DRIVEN 


VALVE SETTING MACHINE. 


use in a shop. It permits a very delicate and accurate movement 
of the wheel; controlled by a man on the floor who, part of the 
time, can watch the points of the tram. It also permits of a 
large variation in speed and has an absolutely positive drive. 
Another advantage, in many places, is the saving in air. Where 
electric power is available it is cheaper as a source of energy 
than the compressed air if the compressors are working to their 
maximum capacity, as is usually the case in large shops. 


ELECTRIC VS. OXY-ACETYLENE WELDING. 


The following notes are taken from an article in the Electro- 
Chemical апа Metallurgical Industry: 

It has been stated that electric welding is more efficient and 
economical for most purposes than oxy-acetylene welding. This 
is, however, not strictly correct. The first cost of an electric- 
welding apparatus is incomparably greater than that of an oxy- 
acetylene welding apparatus. It is also far less portable, and its 
scope is consequently more restricted. There are certain ap- 
plications for which electric welding may be more suitable, but 
for ordinary every-day work there can be no doubt that the 
oxy-acetylene system is much to be preferred for the following 
reasons, apart from the question of cost: 

In welding with the electric arc heat must of necessity be 
concentrated upon one point, viz.: that to which the temperature 
of the arc is imparted. In oxy-acetylene welding, on the other 
hand, the heat can be brought to bear at will on the surround- 
ing material. The correct welding temperature can thus be 
gradually attained at any desired point. In electric welding any 
unsteadiness of the hand will at once strike the arc between the 
two carbon points, and will thus cause an addition of fused 
material to the bulk of metal where it is not required. In the 
oxy-acetylene process material can be gradually built up as de- 
sired exactly on the part to which the flame is being directed. 

In electric welding the arc is formed at the expense of at- 
mospheric oxygen, and this fact indicates that chemical changes 
of an oxidizing character must take place in the welded part. 
In oxy-acetylene welding the welded part is surrounded by a 
shield of hydrogen, which tends to isolate atmospheric oxygen 
from the part being welded. 

In electric welding a fairly stout iron wire must of necessity 
be used to serve as a pole of the electric arc, whereas in oxy- 
acetylene welding thin wires can be employed, and these are 
found by experience to be most suitable for the work. 
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In electric welding the size of the drop of fuscd metal added 
in building up the weld is not within the control of the welder 
to anything like the extent it is in the case of the oxy-acetylene 
welder. 

Finally—and this is perhaps the most important point of all— 
in electric welding the subsequent treatment of the welded place, 
such as gradual annealing of the area surrounding the weld, is 
impossible. In oxy-acetylene welding this can be done with ease 
and, as already pointed out, И 1$ Just this subsequent treatment 
of the welded part with a view to removing internal strains 
and depriving the weld of its hard and brittle character, which 
forms the special merit of oxy-acetylene welding in large and 
restrained structures, such as boiler flues and similar apparatus 
where homogenity of the metal is a matter of utmost impor- 
tance. 

As illustrating the relative efficiency of oxy-acetylene and 


FACE PLATE FOR TESTING VALVE GEAR. 


In order to be sure that the valve gcar, which has undergone 
repairs and is ready to be applied to the locomotive, is properly 
aligned, a face plate of ample dimensions has been installed in 
the Collinwood shops of the Lake Shore & Michigan Southern 
Railway. This plate, mounted at a convenient height in the 
valve gear assembling section of the shop, is shown in the illus- 
tration and all parts of every valve gear, which require such 
testing, as for instance, the reverse shaft, rocker arms and links, 
are put upon it and tested for accuracy of alignment and dimen- 
sion before being applied to any locomotive. 

Experience with this arrangement soon proved its value, as it 
has been found almost impossible to previously locate with ac- 
curacy the arms of a reverse shaft which had undergone repairs, 
or of the trunnions of the link and other parts. Inaccuracy at 


FACE PLATE FOR TESTING VALVE GEAR—COLLINWOOD SHOPS. 


electric welding, it is of interest here to quote tests published hy 
Mr. Ruck-Keene, the principal engineer surveyor of Lloyds, in 
an instructive paper read by him before the members of the In- 


OXY-ACETYLENE WELDING 


Tons | Tons Extension in 4 


Bre'dth ness | АТА | Total per sq” Ins. per cent. 
- | Inches Dee un а aye aix % 
Not аппеа ners р 6 .93 à : 
Annealed............ 15 62 93 | 22.35 | 24.0 | 36 | Solid Plate 
Extension in 8 
| Ins. рет cent. 
Not annealed..... 1.5 .93 229 24.6 28 | Broke away 
Annealed............ 15 945 | 22.1 23.3 29 | from the weld. 


Not annealed................... СИЛКСЕ ЛОК ЛИНА К АНЕ TENTER жама шасына 180° 
Акан D, 4. энӘәылыигаагыдыихазснвузызычы ван бойын ШШ ора de sey РИА «АДЕТИ ТО 1809 
ELECTRIC WELDING 

Thick- A Tous Tons Extension in 4 
Bre'dth| ness rea | Total |рег ва”| Ins. percent. 
Inches 
Not annealed ...... 1.0 .56 .56 15.35 27.4 12 ! Broke 
Annealed............ 1.0 55 .55 14.5 26.3 14 | through weld. 
| 


COLD BENDS. 


Not annealed (showed signs of fracture at ме!4).......... ......................... 58° 
| 0.24 ЧОИ ВЕ SUR CUM NEP ЗЕ МАТ ТИ МНЕ Cp А 1009 


stitute of Marine Engineers on September 28, 1907. Тһе тае- 
rial operated upon was in each case the same, and it is im- 
portant to note that while in the case of electric welding the 
ultimate tensile strength is somewhat greater than that obtained 
by oxy-acetylene welding, the ductility of the metal in the latter 
case is considerably better. The tests are, however, of chief im- 
portance as indicating the value of annealing. 


INCREASE ІМ МиелсЕ During 1909.— During the past year 
3,748 miles of railway, not including electric railway, have been 
built in this country. During the previous year 3,214 miles 
were built. 


these points not only often causes a great deal of trouble in 
properly setting the valves, if in fact they can be properly set 
at all, but it also tends to aggravate itself the longer the engine 
is in service and causes constant trouble with the valve setting 
and general operation of the locomotive. 

The plate can of course be used for general work when not re- 
quired for valve gear and on account of its size has proven to 
be a great convenience. 


TuNcsrTEN Lamps EcoNoMicAL.—One tungsten lamp will re- 
place five 16 candle-power lamps, giving the same candle-power, 
8o, and save in one thousand hours' service 180 kw. hours. The 
list price is $1.00 for five 16 candle-power lamps, and $1.60 for 
the tungsten—a list difference of 60 cents or a net difference of 
48 cents. If we divide the saving, 180 kw. hours, into this differ- 
ence in cost, we can readily find out at what price рег kw. hour ‘t 
will qualify, thus: 48 — 180 kw. hrs. = 0.26, or, say, 1⁄4 cent 
per kw. hour. Above this rate the tungsten lamp begins to re- 
turn a saving. If we have a rate at IO cents per kw. hour, the 
one hundred and eighty hours' saving has a value of $18.00. 
With a 32 candle-power 40-watt tungsten costing $0.90, the sav- 
ing over two 16 candle-power carbon lamps is 72 kw. hours, 
and the additional list cost is 63 ccnts, therefore the 40-watt 
tungsten lamp saves its additional cost at about 6/10 cent per 
kw. hour and above. It is clear, therefore, that these lamps will 
pay their cost several times over at ordinary central station rates, 
and they are very economical lamps to use. The life perform- 
ance is very good. It gives a life averaging eight hundred hours 
or more, with practically undimmed candle-power. The dete- 
rioration is not over то per cent, and, owing to the high bril- 
liancy, the change in candle-power 15 not noticeable, so that the 
life of the lamp is actually its total life. The blackening effect 
in 8oo hours is practically nil.—F. W. Willcox before The Engi- 
neers’ Club of Philadelphia. 


LOCOMOTIVE TERMINALS. 


A DISCUSSION OF THE ARRANGEMENT, DESIGN, CONSTRUCTION AND OPERATION ОҒ LOCOMOTIVE 
TERMINAL FACILITIES TO OBTAIN THE GREATEST EFFICIENCY. 


Part II. 


Cinder Pits 


Location.—The cinder pits, as mentioned in the discussion of 
the track arrangement, are customarily located on a direct line 
between the coal chute and turntable and as close to the table 
as possible. As it is sometimes necessary to raise the grade of 


cleaned and the locomotive has moved off the pit they are push«d 
to a central point where the buckets are hoisted by an air cylin- 
der on a transverse trolley, or in case of large terminals by a 
traveling crane and carried over the top of the cinder car setting 
on a track at grade, where they are dumped automatically. This 
arrangement was very Шу illustrated and described оп 


the cinder pit in order to ob- 
tain good drainage the distance 
from a pit to the table in sucn 
a case should be great enough 
so that there will not be trou- 
ble with engines running away 
and getting into the turntable 
pit. On the Pennsylvania and 
a few other roads it is be- 
lieved that fires can be inore 
easily cleaned when the tender 
is empty and the delay at thc 
coal chute is not long enough 
to cause any damage, so the 
cinder pits are located ahead 
of the coal chutes. Long ex- 
perience has not developed апу 
objections to this arrangement. 

The best type of cinder pit 
depends upon the number of 
locomotives handled ш 24 
hours, the drainage facilitics, 
the amount of ground area 
available and the climate. 
There are two general types, 
i. е., hand operated and me- 
chanical; the latter including 
arrangements whereby the cin- 


ders are discharged into buck- 
ets that are hoisted and 


dumped by different methods : 
the clam shell loader operated 
by a locomotive crane and the 
traveling conveyor. Each of 
these are in successful opera- 
tion at various points in the 
country, but in the great ma- 
jority of cases the hand oper- 
ated cinder pit is employed 
and this in most cases will 
probably be found to be satis- 
factory. Special circumstances 
often make it impossible or in- 
advisable to use the hand oper- 


page 45 of the February, 1906, 
issue of this journal. 
At points where a locomo- 


SYNOPSIS. tive crane is used for coal- 
Part I. (January Kumber.) pice ing or other purposes in the 

Luttodütliol обыр разы ҚАРЫН Шын д фе IR 1 vicinity, and it has not enough 

General Conditions. ... DII 1 work to keep it busy all of the 
Climate, Number of Locomotives per Day, Labor , Н і 
Conditions, Boiler Water, Dispatching. time a cinder pit arranged to 

General Ргїпсїрїез................................ 1 be cleared by this method is 
Size of Roundhouse, Number ot Stops on Way to found very economical and 
House, Boiler Washing, Heating and Ventilating, "T I h e 
Fair Treatment of Men, Organization. satisfactory. ТЕ; SHE сазез 

Track Агтапветегі............................... 2 the part of the pit underneath 
Shape of Plot, By-passing Locomotives, Separate the running track is sloped so 
I i tgoi i | . А 
ncoming and Outgoing Tracks, Standing Tracks that the cinders are discharged 

Turntable siue kr КУ ТЕКС а VERENA S 2 | бак 
Design of Ри, Locks, Snow Melting Apparatus. into a depressed basin that 1s 

Roundhouse бігисінге............................. 4-13 usually partially filled with 
Material, Size, Form of Roof, Length of Fits, water and is of a size suffi- 
Drop Риз, Floor, Heating, Lighting, Wiudows, * : 

Doors znd Fastenings, Snioke Jacks, Design of Pits. cient to hold a day's collec- 
Part 11. (February Number.) tion. The cinders are loaded 

Cinder Pits.......... СЕ 48 by means of a clam shell or 
Location, Type, Size, Construction, Water Sup- orange peel bucket operated by 
ply, Tools, Effect of Design of Locomotive. h h ti il 

Inspection РИ i retar iaaii E SA 49 te crane, Ww а 
Location, Design, Construction, Pneumatic Tube, able, upon cinder cars stand. 
Shelter, Blanks Used, Instructions to Inspectors. ing on a parallel track. 

Water Crane. а қ LLL өл 53 Size.—This factor is depend- 
Size, Location, Type, Drainage. : 

Sanding T ent upon the maximum num- 
Building, Location, Drying, Elevating, Storage, ber of locomotives which it is 
Shipping. desirable to handle per hour 

Coaling бїайопз.................................. 54 


Conditions to be Considered, Method of Coaling, 
Туре of Chutes, Discussion of Coal Chutes, Details. 

Oil IIouses and біогев............................ 
Location, Arrangement, Methods. 


Part ПІ. (March Number.) 
Reporting Work sdio s ағ ыра veu des 
By Engineers, By Inspectors, How Recorded, 
How Distributed, How Filed, Ном Checked, 
Supervision. 
Organization, Operation and Facilities 


e.. ө э э ө ө ө з ө ө э ө о 


What Work to be Done, Organization of Forces, 
Charts of Organization, Machine Shop, Other 
Shops, Cranes and Industrial Tracks, Handy 
Devices, Washout Systems. 


and will usually be made lar- 
ger than is required for aver- 
age conditions. A long delay 
at the cinder pit is often re- 
sponsible for a large part of 
the trouble with leaky boilcrs. 
The delay is, of course, de- 
pendent upon the number of 
locomotives that can be han 
dled upon the pit at one time 
апа the number of men pro- 
viled for cleaning fires, rather 
than upon the speed at which 
the ashes and cinders can be 
cleaned from the pit. There are 
cases, of course, where with 


ated cinder pit where the general features appear favorable to it, 
and hence like all other features in connection with the ter- 
minal the decision must rest upon the conditions at each indi- 
vidual point. 

One of the most successful mechanically operated cinder pits 
is the type used on the Pennsylvania Railroad, where a narrow 
gauge track is set in the bottom of the pit and special buckets 
are carried by small cars, which run on this track. These are 
placed underneath the ash pan openings and after the fire is 


a hand operated cinder pit it would be impossible to keep ail 
of the pit cleared for use, because of the steady and coi- 
stant stream of locomotives passing over it. The condition. 
however, is not very general and following a rush of power over 
the pit, there will usually come slack times when it can be 
cleared and there will be as a general rule small probability uf 
delay by the pit being filled with cinders. Hence where the lay- 
out, cost of ground, drainage and labor conditions will permit it 
will probably be found most satisfactory to install a hand oper- 
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ated cinder pit of sufficient length to accommodate a rush of 
locomotives, so that they can be passed on to the turntable with 
an average delay of not to exceed five minutes or at the rate 
of twelve per hour. Since it takes in most cases on an average 
of about thirty minutes to clean the fires and ash pans of large 
locomotives, this means that the pits must be of a size, and a 
sufficient number of men employed, to clean six locomotives si- 
multaneously. Тһе usual arrangement will be two parallel pits 
each holding three locomotives, or about 200 ít. in length. In 
addition to these there should be a small cinder pit suitable for 
one locomotive, or about 3o ft. in length, on each of the outgo- 
ing tracks. 

Coustruction.—With the mechanically operated cinder pits, the 
construction, of course, is determined by the type and arrange- 


GOOD DESIGN OF HAND OPERATED CINDER PIT. 


ment. With the hand operated pit it is almost universally ar- 
ranged to open on to a depressed track on which the cinder cars 
are stored. This construction has passed through several stages 
of evolution and is now almost standard. The inner rail is car- 
ried on a row of cast iron columns and the outer rail either by 
similar columns, or the wall of the pit. The floor of the pit 1s 
usually extended about 2 ft. beyond the rail to form a platform 
from which the men can shovel and also to prevent the cinders 
from dropping into the depressed section. The older arrange- 
ment was always to have the outer rail on the wall of the pit, 
but it has been found that with wide firebox locomotives it is 
preferable to carry it on a row of columns and set the wall back 
some distance, so that the water will not collect on the outside 
and the men can have a better footing for poking out the ashes 
in the pan. This also increases the storage capacity of the pit 
somewhat and is considered with favor where it has been used 
for some time. One of the illustrations shows a pit arranged 
in this manner and a drawing is also given showing the con- 
struction of the chair or column supporting the rails. 

The depressed track should be set sufficiently deep to have the 
top of the cinder cars not more than 2 ft. above the level of the 
shoveling platform. This, of course, is sometimes impossible Бе. 
cause of drainage conditions, but should be so arranged if con- 
ditions will permit. It is preferable, of course, to have the top 
of the cars come on a level with the platform, which will allow 
the use of aprons and prevent the dropping of cinders down 
into the pit. In a very few cases it has been possible to obtain 
the room and the proper drainage to so arrange a cinder pit that 
when the ash pans are emptied, cinders will slide down an in- 
cline and into the cars. This, of course, eliminates all shovel- 
ing and is an almost ideal condition, which unfortunately cannot 
be used at very many terminals, as usually, if the drainage is 
suitable, there is no room permitted for the long incline neces- 
sary to get the required depth. 

While most of the modern pits are made with concrete walls 
and floors it has been found that this material in the latter place 
disintegrates after two or three years from the action of hot 
cinders and cold water. Recognizing this condition a committee 
of the Bridge and Building Association recommends that hard 
burnt brick or fire brick be used for the floors and shoveling plat- 
form of the pits. The brick when worn out can easily be re- 


newed with comparatively slight expense and they stand the 
service better than a concrete floor. 

А guard on the inner suríace of the shoveling platform, which 
will permit drainage but is high enough to keep the cinders from 
rolling off the edge, is advocated by many engine house foremen. 
Luts is also an advantage in that it gives something for the 
workmen to shovel against on that side of the platform. 

Water Supply.—The water supply should be ample and con- 
venient and it has been found that a 2-in. water main for each 
ash pit, having a hydrant about 25 ft. from each end of the pit 
and others not more than 50 ft. apart, spaced equally distant be- 
tween these two, is very satisfactory. These hydrants should 
be so located and of a design that will not interfere with the 
workmen, and not be subject to injury by the tools that are 
thrown around. Numerous hydrants permit short sections of 
hose, which are economical in every way. 

A high pressure steam line should also be provided at each 
ash pit with hydrants arranged the same as for the water. This 
main should be thoroughly insulated and the valves kept in good 
condition. 

Shelter.—A tightly built shelter located in a convenient place 
and provided with heating facilities should in all cases be fur- 
nished in connection with the cinder pits in cold climates. The 
lockers and wash room for the cinder pit men should be in the 
same building and a desk provided for making out reports. The 
terminal telephone line should have a connection in this build- 
ing. | 

Design of Locomotive.—In view of the fact that it is generally 
recognized that the cinder pit is in many ways one of the most 
important features of a satisfactory locomotive terminal, it is 
surprising how little attention was given up to very recent years 
to the design of the locomotive to facilitate the work at this 
point. The arrangement of the grates, their shaking соппес- 
tions and ef the ash pans control the time that it takes to eithet 
clean or dump the fire and the ash pan. Everything that is to 
be operated by the men at this point should be of the strongest 
and most substantial construction in every particular. The en- 
gines are often frozen up and a coal pick is freely used to loosen 
up the ash pan slides or doors and the sides of the pan are 
pounded to loosen the frozen mass within. The time it takes to 
clean or dump a fire will be greatly facilitated if the grates are 
designed with this necessary operation in view. With a clinker- 
ing coal large dump grates at both ends of the firebox are of 
great assistance. Ash pan doors and operating gear should be 


CAST IRON RAIL CH AIR FOR CINDER PITS. 


designed with zero weather distinctly in mind. Shaker bars 
should be amply strong so that they will not be sprung and the 
operating levers should be so located as to have ample clearance 
when operated to extreme positions. 


Inspection Pit 
In order to be informed of the exact condition of an incom- 
ing locomotive at the earliest possible moment and thus be able 
to either immediately order it out again or make arrangements 
for quickly doing some heavy repairs, etc., it is advisable to in- 
spect the locomotives the first thing after they reach the terminal 
and for this purpose at a number of the most recently constructed 
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END OF PNEUMATIC TUBE LINE FOR TRANSPORTING REPORTS FROM THE INSPECTION PIT. 
DESK IN THE ENGINE HOUSE ON THE P. R. R. AT PITTSBURGH, 


engine houses an inspection pit is provided on the incoming 
tracks. It has been the custom to follow this practice at most 
of the division points on the Pennsylvania Railroad for a num- 
ber of years and most satisfactory results are attained. At some 
points where severe winter weather is encountered it has been 
found necessary to house in the inspection pits, which can be 
done with little difficulty. 

Inspecting pits should be located, preferably, at a point where 
the inspecting сап be done before coal and water have been 
taken, so that in case it is found necessary to jack up the tender 
for repairs, orders may be issued not to take coal and water be- 
fore going into the house. This location, however, is sometimes 
inconvenient or impossible and inspection pits are located just 
ahead of the cinder pit, so that a report of the repairs needed 
can be obtained without waiting until after the longer delay on 
the cinder pit. 


Design.—Inspection pits are preferably constructed of con- 
crete following very closely the design of engine house pits. They 
should be longer than the longest locomotive and be provided 
with a convenient and safe entrance and exit at one or both 
sides near the ends. 

A shelter for the inspectors, fitted with lockers, wash-room 
and desks, as well as telephone, should be provided alongside of 
the pit. 

Pneumatic Tube System.—At several points on the Pennsyl- 
vania Railroad a pneumatic tube connection is installed between 
the house at the inspection pit and the work clerk's office in the 
engine house by means of which the report of the inspectors 
can be put upon the work clerk's desk within a few seconds 
from the time they are made out and oftentimes they have 
reached this point before the engine has stopped at the coal 
chute. A device of this kind at a busy terminal cannot be 
praised too highly. 

Several of the illustrations show part of this tube system, which 
consists simply of a 2-in. pipe laid in a box just below the sur- 


THIS VIEW SHOWS THE WORK CLERK'S 
WHERE TWO SEPARATE LINES ТЕЕМІМАТЕ, 


face of the ground, having all bends made with a large radius. 
The ends of this pipe are fitted with a hinged flap valve and 
just inside of the end is connected a small pipe from the com 
pressed air system, having a plug cock in a convenient location. 
The air pressure is passed through a reducing valve and a pres- 
sure of but a few pounds is used. The fins inside the pipe arc 
smoothed off so as not to form an obstruction and the carriers 


CARRIERS FOR REPORTS OF INSPECTORS SENT TO THE ENGINE HOUSE 
THROUGH THE PNEUMATIC TUBE SYSTEM. 


are made of pieces of old air brake hose, the two ends being 
plugged with wooden blocks and a leather cap secured to the 
outside, large enough to overlap the end of the hose. A couple 
of slits in the side form a self-closing flap, which will permit the 
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Tools and Supplies. 
Condition of Gauge Cocks 
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“ “ Injector “p” 
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Safety YalreSettsat | 
Reservolr Pressure — — . — — Tg, 
Trim Line Pressure... J 


Engineer 


Enginemen must report on this form at the end of their trip the condition of Locomotive, Gauge Cocks, 


Water 
Line Pressures. 


auges, Injectors and Safety Valves; also any shortage in Tools and Supplies Reservoir and Train 
Air Brake Inspectors must report Reservoir and Train Line 


ressures they find when 


pump is working to full capacity, make the necessary adjustments and state what these pressures are cor- 


rected to, signing name. 


FORM USED BY ENGINEMAN AND INSPECTORS ON THE PENNSYLVANIA RAILROAD. 


reports being stuck inside of the conveyor and not require any 
fastening. 

The inspectors' reports are placed in one of these carriers, 
which is pushed into the end of the pipe beyond the entrance 
of the air supply, the hinged valve is held closed by hand, the 
air valve opened and the carrier will traverse several hundred 
feet in two or three seconds. On arriving at the opposite end it 
emerges from the pipe with considerable velocity and is stopped 
by a spring buffer, the construction of which is indicated in the 
illustration, and drops into a basket just below. When it reaches 
the work clerk's office he presses a button, which either rings a 
bell or lights a lamp at the opposite end to indicate that the car- 
rier has arrived, upon which the air is turned off and the hinged 
valve allowed to drop. The same proceeding, of course, can be 
worked from either end and reports from the inspectors to the 
work clerk ог vice versa are rapidly exchanged. 


Instructions апа Blanks.—While all of the better equipped 
roads fully realize the importance of very careful inspection of 
locomotives and perform this work with painstaking accuracy 


in most cases, the Pennsylvania Railroad at all of the larger 
division points has installed methods and developed an organi- 
zation for doing the inspecting that is probably unexcelled in 
this country. 

In the first place, as mentioned above, all locomotives are in- 
spected as soon as they reach the terminal and before the en- 
gineer leaves. At a terminal handling from 100 to 150 engines 
per day a force of from four to six inspectors is constantly main- 
tained and at larger points the number is increased. One of 
these men is paid a higher rate and is known as the "head en- 
gine inspector" The instructions giving the duties of this man 
are reproduced below. А second man is known as "engine in- 
spector" and his duty covers practically all of the machinery and 
parts of the locomotive proper that are not covered by the head 
engine inspector. These duties are specified in his instructions 
also given below. Тһе third man is "head air brake inspector." 


END ОЕ PNEUMATIC TUBE SYSTEM SHOWING FLAP VALVE АМ!) 
SPRING CUSHION, 


The fourth is known as "air brake inspector" and the fifth in- 
spector is called "steam heat inspector. Each one of these 
makes out a separate report on the official form (M. P. 62), a 
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сору of which is shown in one of the illustrations. Each of 
these reports is signed and dispatched to the work clerk at the 
foreman's office. Three to five minutes is the time that is usually 
required to thoroughly inspect a large locomotive. 

The inspectors carry small wrenches of several sizes and such 
loose nuts as are found and can be tightened without delay are 
secured by them and not reported. 

The instructions issued by the master mechanic at Pittsburgh, 
covering the duties of these various inspectors, are as follows: 

DUTIES OF HEAD ENGINE INSPECTOR. 


Examine staybolt and boiler wash tags to ascertain if engine is due or 
overdue for staybolt test or boiler wash and keep a book record of same. 
When an engine is due for staybolt test or boiler wash, it will be his duty 
to mark it thus. “S. B." for staybolt test and “В. W.” for boiler wash on 
steam chest, below where it has been placed. 

Examine crown and side sheets for leaks, also note condition of flues to 
ascertain if stopped up or leaking. 

Examine and try gauge cocks to see that they are in good condition, 
equipped with drip pipes and of the proper length. 

Examine glass water gauge and blow it out according to instructions and 
see that same is in good condition, and determine location of Klinger water 
gauge glass to see if it is in line with first gauge cock. 

Examine “First Aid Box," sprinkling hose, hold down scoop while man 
underneath gauges saine, note condition of tank brake. 

Examine fire deor, latch and chain. 

Examine condition of apron and hearth plate to ascertain if it is prop- 
erly secured and in good condition. 

He will note Iccation of throttle gland to ascertain if packing will last 
until engine is due for boiler wash, see if hand railing is in good condition, 
also see that head lights are properly secured, tront and back. 

When an engine is due for boiler wash, he will псіс if throttle or any 
valves in cab need packing. i 

Examine around the outside of engine and tender, including trucks, 
wheels, draft timbers, draft rigging, brake hangers, trame, brake rubbers, 
clogs, etc. | 

Examine couplers, grab irons, foot boards, steps, safety appliances, to see 
that they are in good condition and where open links and “5” hooks are 
found to report the same to be removed and replaced with solid links, see 
that couplers are the proper height and in good condition, this to be deter- 
mined by using gauge which is provided for that purpose, also open and 
close knuckle to ascertain if in good working order, noting condition of 
knuckle pin, and gauge knuckle with gauge which is provided for that 
purpcse. 

Examine all driving wheels. flanges, tires, etc. 

Examine engine truck wheels, to ascertain any defects that can be discov- 
ered from the outside. 

Examine main rods and brasses, side rods and brasses, knuckle joint pins, 
running board and brackets, branch pipes and clamps, expansion pads of 
fire box. 

Examine boiler braces, guide yokes, crossheads and guides. 

Examine crosshead keys and note if piston shows any sign of working 
in crosshead. 

Examine oil pipes, cups and lids. 

Examine engine frame for defects such as breaks, etc. 

Exainine cylinders and saddles in order to locate or find any defects such 
as breaks or cylinder working loose on frame. 

Examine and report all missing or defective safety pins, which can be 
discovered from the outside. 

Examine blow-off cocks and riggings. 

Examine valve gear of engines that are equipped with outside gear, in- 
cluding reverse lever reach rod, tumbling shafts, links, etc. 

Examine valve gear of engines that are equipped with inside gear, includ- 
ing reverse lever, reach rod, tumbling shaft, rocker boxes, etc. 

Examine springs and riggings of engines and tenders. 

Examine cylinder cock riggings. 

Examine smoke box extensions for cracks, etc., hand hold plate on same, 
stack and steps. 

Examine wheel covers, pilot bumpers and casting back of bumper between 
frame. 

Examine and note condition of pilot to ascertain if it is the proper 
height from rail and in good condition. 

Examine pilot steps, feed pipes, hose and connections, overflow pipes of 
injectors, cab brackets. 

Examine drop grate levers and make a report of all levers found that 
are not equipped with a standard bolt and chain. 

Note if any bearings are running hot on engine and tender. 

Report all missing number plates and leaky wash-out plates or plugs. 

Report any defects that might come under his notice other than men- 
tioned above. 

When any of the day or night force fail to report at the proper time, 
it will be his duty to retain ап equal number of the retiring force until 
such time as they can be relieved. 

It will be his duty to see that all other inspectors report for duty at the 
appointed time, that they properly perform their duties, that the inspection 
building and surroundings are kept in a clean condition, that all defects are 
reported оп M. P. 62 blanks and sent to engine house promptly, that each 
inspector makes out an M. P. 62 report for each engine inspected, whether 
defecte are found or not. 


Inquire of engineman as to what work he has to report on M. P. 63 
(Work Report) and designate on steam chest of engine where engine 1s to 
be placed. 

Any neglect of duty shall be reported immediately to engine house office 
by him. 

ENGINE INSPECTOR. 

Examine engine truck, including wheels, frame, braces, king bolt, axle or 
axles, boxes (noting condition of sponging). 

Examine machinery underneath, including the following parts, frame, 
stiffening pieces, etc., driving boxes (noting condition of sponging and hard 
grease), shoes, wedges, pedestal caps, axles, nuts on side rod collar bolts, to 
see that they are properly secured, engines that are equipped with the inside 
valve gear, including eccentrics, straps, rods and bolts, links, hangers, 
transmission bars, rocker boxes and bolts, lower rocker arms and bolts, oil 
pipes, cups, lids, etc., also note if nuts on bolts or eccentric cranks are 
properly secured, of engines equipped with the outside valve gear. 

Examine diaft between engine and tender, including draft iron, pins, 
safety bars and pins, castings on front end of tenders and all castings on 
rear end of engine frame. 

Examine tail rails, spring chambers, and buffer casting. 

Examine ash pan, dampers, and riggings, grates and riggings, etc. 

Examine tender underneath, including the following parts:—trucks, cen- 
ter casting, wheels, frame, truck side bearings, etc. 

Report all missing or defective safety pins underneath both engine and 
tender. 

Report any leaks from tank cistern. 

It will be his duty to report any defects discovered in the above men- 
tioned, and make a report of anything else that might come under his 
notice, not stated above. 

He will report all defects discovered оп M. P. 62 (Work Reports), also 
turn in a work report for each engine inspected whether defects are dis- 
covered or not. 

HEAD AIR BRAKE INSPECTOR. 

Triple valves examined, cleaned and tagged every three (3) months and 
at such other times when found defective. | 

Report engines when due for special examination of air brake, which is at 
the time they are due for boiler wash. 

Examine brake valve, air gauge, air pump and governors (noting if air 
pump is properly secured). 

Examine condition of air pump inlet strainers (noting date on tag of air 
pump, reporting them washed after 30 days from date). 

Examine air pressure, all air pipes (in cab and above running board), 
cut out cocks, main reservoirs (when located above running board) for 
leaks and see that same are properly secured. 

Examine sanding device. 

Examine steam dome, wash-out plugs or plates, check valve flange and 
whistle for leaks, and all valves іп cab. 

He must report all missing air brake tags. 

Note last date (on tag) air gauge and steam gauges were tested, and 
report them tested after 80 days from date. 

It will be his duty to report any defects discovered in the above men- 
tioned, and make a report of anything else that might come under his 
notice, not stated above. 

Пе will report all defects оп М. Р. 62 (Work Reports) and make out в 
work report for each engine inspected whether defects are discovered or not. 


AIR BRAKE INSPECTOR. 

Examine all air pipes, hose and connections that are located below running 
board for leaks and see that they are properly secured and in good condi- 
tion. 

Test air gauges by placing test gauge on train pipe at rear end of 
tender. 

Test front end of train pipe and hose by closing hose at coupling and 
opening stop cock in train line pipe; main reservoir pressure to be turned 
on at this test. 

Test air signal whistle, pipes, hose and connections by putting a coupler 
between air and signal hose, closing cut-off cock on signal line and turning 
main reservoir pressure on. 

Examine fulcrum bracket and connections, tank brake and driver brake 
piston travel, cylinders and packing leather for leaks, with brakes applied. 

Examine brake rigging of engine and tender, including brake bars, con- 
nections, rubbers, clogs, hangers, pins, etc., main air reservoir, when 
located below running board and see that same is properly secured. 

Examine condition of air pump inlet strainers when located below running 
board. 

Gauge scoop after it has been lowered by head engine inspector, note 
condition of scoop and rigging, also scoop heater hose and pipe. 

Report all missing or defective safety pins. 

Report any defect discovered in the above mentioned and make a report 
of anything else that might come under his notice, not stated above. 

He will report all defects discovered on M. P. 62 (Work Report) and 
make out a work report for each engine inspected whether defects are dis- 
covered or not. 

STEAM HEAT INSPECTORS. 

Examine all valves in cab. 

Examine al] valves at rear of tank. | 

Examine all governors and operate to 100 lbs. pressure. 

Examine all governors for leaks and defects. 

Examine all joints in cab. 

Examine all surface cocks or scoop heater valves. 

Examine all joints between tank and engines. 


FEBRUARY, 1910. 


Examine all drain cocks on couplings between tank and engine. 

Examine all hangers and castings between tank and engine. 

Examine all clamps between tank and engine. 

Examine all hose on rear of tank and front of engine, putting on a 
dummy or blind coupling and having 120 lbs. of steam turned on. 

Examine all safety chains on rear of tank and front of engine. 

Examine all pipe coverings over steam heat line complete, 

Examine all pipes and connections for leaks under engine. 

Examine all pipes and connections on scoop heater line, joints and clamps 
complete. 

Examine all pipes on front and rear ends for proper position to couple. 

Examine both lines to see that they are open enough to overcome freezing. 


Hostlers—It is the custom at some points to require the 
hostlers to clean the fires, being assisted by the cinder pit men, 
as needed. While this custom has some advantages in the case 
of a very small terminal it is not advisable at a large or busy 
place and if followed means that there must be as many hostlers 
as there are locomotives arriving at any particular half or three- 
quarter of an hour period during the day, otherwise there will 
be serious delays. The best arrangement, if conditions will al- 
low, is to have the engineer stay with the engine until it has 
arrived upon the cinder pit. This, however, is seldom possible 
or advisable and hostlers should bring the locomotive to the ash 
pit and in case there are other engines waiting he should leave 
it there and bring others up, putting those which have the fires 
cleaned into the engine house as soon as the cinder pit men are 
through with them. This shifting from one locomotive to an- 
other will be required only at certain periods of the day or 
possibly but a few days in the year and under normal conditions 
he will stay with the locomotive while the бге is being cleaned. 

The instructions issued to the hostlers by the master mechanic 
of the Pennsylvania Railroad at Pittsburgh are very comprehen- 
sive and are given below: 


INSTRUCTIONS TO HOSTLERS AND ENGINE PREPARERS. 


It will be the auty of engine preparers in taking charge of an engine at 
any time to first try the gauge cocks, in order to ascertain the amount of 
water in the boiler; then examine the crown sheet, side sheets and flues for 
leaks, and if any crown bolts are found leaking to immediately report same. 

It will be the duty of the engine preparer, before attempting to move an 
engine, to know that the wheels are not blocked, no parts of the engine are 
down, and that no one is working about or underncath the engine. Air 
pump should be started, and after having the required air pressure, cylinder 
cocks should be opened, hand brake of tender should be released and bell 
sounded so as to give warning. 

Engine preparers when handling an engine must move very carefully and 
have engine under control at all times. They should not move or shift at 
any time more than two engines coupled together. 

Engine preparers wil] note the condition of grates when cleaning or draw- 
ing fires, and if grates are defective, make a report of same; also the blower 
must be opened just enough to take away the smoke and dust, but 1с must 
not be turned on full. 

Engine preparers must see that there are at least three (3) solid gauges 
СЁ water in boiler, so that it will not be necessary to operate injectors while 
cleaning or drawing fires. 

Injectors must not һе operated while engine is оп the turntable. 

Fires 1^ust be banked near flue sheet, so as to prevent flues from leaking. 

Engines must be placed in the engine house or storage yard after the 
fire has been cleaned, with sufficient steam pressure and water in boiler, and 
the tre in sucb a condition that the engine will not require any attention 
for at least one hour after. 

Engine preparers, after placing an engine in the engine house or storage 
yard, must see that the engine is properly secured by having reverse lever 
in center of quadrant, throttle closed, hand brake of tender applied, and 
cylinder cocks opened. 

Engine preparers or fire-up men when firing up an engine must see that 
the boiler has the required amount of water before firing up; also see that 
the throttle valve is closed, reverse lever in center of quadrant, hand brake 
of tender applied and cylinder cocks opened. 

At points where track blocks are used in storage yard, it will be the duty 
of the engine preparer to place blocks under wheels. 


Water Crane 
There should be water cranes located to serve all out- 


going and incoming tracks. The location on the outgoing 
track should be such that an engine taking water will not inter- 
fere with one behind stopping at the outgoing cinder pit. On 
the incoming tracks all possible locations seem to have been tried. 
It is the custom at some points to take water and coal at the 
same stop and in the case of the multiple track coal chutes if the 
two operations can be performed simultaneously this is а goud 
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location for the crane. However, this combination would not 
be possible wiin a side pocket coal chute. At other points water 
and sand are taken at the same stop and if the operations are 
performed simultaneously there is no objection to doing it, and 
probably in most cases this will possibly be found the best loca- 
tion for the water crane. In fact, water, coal and sand can ail 
be taken at one stop, if the three operations are performed simul- 
taneously, without objection and with considerable advantage. 
However, if they are performed independently and successively 
there is serious objection to doing it at one stop. 

The 12-in. water crane is now almost standard and seems to 
be a very satisfactory size. It is recommended by the Mainte- 
nance of Way Association that in cases where the crane is not 
more than 100 ft. from the tank the pipe leading to it should be 
of the same size as the column. At a greater distance a size 
larger than the column is recommended. If these conditions are 
fulfilled a 12-in. crane will furnish the water rapidly enough for 
a 5,000 or 6,000-gallon tank. The crane should be capable of 
being swung both from the top of the tender and from the 
ground and the turning on and off of the water should be con- 
trolled from both points. The arm of the crane when parallel 
with the track should be locked in position. 

The balanced self-draining and non-freezing valves which are 
now available for water cranes eliminate much of the difficulty 
that was formerly experienced. 

Drainage around the water cranes will need careful attention 
since more or less coal is bound to fall off the tender at this 
point and will cause trouble in the drains unless proper provision 
is made. This is sometimes done by having a removable basket 
in the top of the sump, which is covered by the grating and a 
large part of the coal that gets through the grating can easily 
be removed. 

Sanding 

It is almost the universal custom to dry the sand used by the 
locomotives at any terminal at the point where it is used, al- 
though the possibilities of having a central drying plant and ship- 
ping the dry sand is worthy of investigation and in some cases 
has been tried with great success. 

Assuming, however, that sand is to be dried locally the con- 
struction at this point should be such that a minimum amount 
of manual handling will be required. Where a gravity coal chute 
is used it is probably best to place the sand house at the end 
of the chute and, if possible, ship the sand in bottom dump- 
ing cars, which can be placed over their hopper and discharged 
to a large wet sand bin below. This bin can be arranged to 
have a large storage capacity and will discharge direct to the 
drier without handling. At points where a trestle is not used, 
however, or where its location is inconvenient, if the terminal is 
large enough, a small, short wooden trestle can be built and the 
drier located below the ground level so that practically the same 
effect can be obtained. The advantage of such an arrangement 
will be greatly increased if self-dumping cars can be used, but 
where the sand has to be shoveled from the cars, or the terminal 
is small, there is no objection to the usual method of having the 
wet sand stored in a building alongside a spur track, provided 
its floor level is above the top of the sand drier and that the sand 
will not have to be lifted into the drier. 

A number of types of driers have been suggested and used at 
various times, but the old cast-iron stove has maintained its 
place and is almost universally used. In his paper before the 
Railroad Club of Pittsburgh, William Elmer, master mechanic of 
the Pennsylvania Railroad, describes a stove and netting used on 
that road, that is excellent in every way. He said in part: 


“It does not seem right to have the netting on the outside 
where the wet sand is and leave the dry sand packed around the 
hot stove with no way to get out but by forcing itself through 
layers of wet sand surrounding it. A very satisfactory arrange- 
ment is to have the netting close to the stove and separated from 
it by spacers, so that as fast as the sand is dried it is free to fall 
through. A row of holes drilled through the stove body near 
the upper part of this space will permit the steam to pass ой 
through the smoke pipe. Stoves last much longer with this ar- 
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DESIGN OF SAND DRYING STOVE RECOMMENDED BY WILLIAM ELMER. 


rangement, as the sand does not bake against the barrel and 
burn the section out. It has also been found very beneficial to 
put the stove sections on a boring mill and face the joints before 
erecting. This avoids the leakage of air through the joints as 
would be the case with rough castings. Ап opening at the bot- 
tom of the stove sufficiently large to take out the grate will 
prevent tearing down the whole arrangement when this repair 
must be made." | 

The common custom of lifting the dry sand by compressed air 
is most satisfactory and needs no comment other than the matter 
of the elbows or bends in the discharge pipe. These should be 
made of a very hard material and with thick walls on the outer 
curve. А carborundum protected metal, which it is claimed will 
resist the action of the sand blast, can now be obtained and 
would seem to be excellent material for this purpose. 

The sand spout for filling the boxes should be flexible in every 
direction; a telescopic spout with ball joints is probably the 
best. The valve controlling the flow of the sand should be such 
that it will not be held from its seat by any small twig or other 
obstruction. А heavy cone-shaped valve seating against a hard- 
ened steel ring answers this purpose nicely and prevents the 
stream of sand from continuing to emerge from the spout after 
the valve has been closed. А further protection by means of a 
cap over the end of the spout will positively prevent any sand 
getting into the machinery. 


Coaling Stations 


There is probably a greater opportunity for improvement and 
saving in connection with the handling and use of fuel than in 
any other one thing on our railroads and, while this subject as 
a whole has no place in this discussion, the type of coaling sta- 
tion and its operation is largely dependent upon the method of 
keeping fuel records and of the activity of the department which 
has the cost of locomotive fuel in charge. In the first place, if 
the fuel record of the locomotives or of the engineers is care- 
fully taken, and results are being obtained from its use, it is very 
essential that the amount of coal put on each tender be either 
weighed or measured with fair accuracy and the customary 
scheme of allowing a very low grade man to guess at the num- 
ber of tons by the size of the pile should not be tolerated for a 
moment. The accurate weighing of the coal which goes on to the 
tender by the balancing of a scale beam. is probably the most 
practical and this is being done with entire success at a number 
of coaling stations that have been in operation for several years. 
If the coal cannot be weighed the next best thing is calibrated 
pockets, which will give something approaching accuracy in the 
amount of coal taken by each locomotive. It has also been sug- 
gested, although so far as is known not yet tried, that the tenders 


be weighed before and after taking on coal. This suggestion, 
considered by some as being ideal in its results, presents a num- 
ber of difficulties. А modification of this plan would be to equip 
the tender with a weighing hopper of some nature. 

One or the other of these methods should be used at all new 
coaling stations, as without doubt it will not be very long before 
information as to the exact amount of coal used by each loco- 
motive and each fireman will be required on practically all roads. 
The time when the coal chute man will not be asked to guess 
at the amount of coal put on is not very far in the future. 

Ав was mentioned in connection with the discussion of the 
track arrangement, the shape of the plot, cost of the ground, 1а- 
bor conditions and steadiness of supply have a very decided in- 
fluence on the type of coaling station that should be installed. 
There are four or five different types of mechanically operated 
plants now in operation, several of them numbering fifty or more 
different examples. There are also a number of what might be 
termed semi-mechanical plants in use, but by far the most nu- 
merous are the well-known trestle type, sometimes termed a 
gravity chute, where the cars are pushed up a long incline by a 
switch engine. 

Each of these arrangements has points of advantage and each 
is in more or less successful service in a number of places. Where 
the ground area permits, it has been a general custom to install 
the trestle type of coal chute, the cars in some cases being drawn 
up by means of a cable. This type of plant as usually construct- 
ed, is cheaper to install, and for the first ten years at least, is 
cheaper to maintain than most of the strictly mechanical plants. 
When it is constructed of wood the fire risk is very decidedly 
increased, but on some roads, particularly the Pennsylvania. 
it has become the custom to use concrete as far as practical. The 
cost of operation of plants of this type is usually greater than 
the mechanical type, although where bottom dump cars are used 
there is no very decided difference. Тһе cost of maintenance, 
as shown in the report of the Maintenance of Way Association, 
is considerably less, which, taken in connection with the de- 
creased interest charge and the decreased cost of power, make 
them on the whole a less expensive chute, 

If in the case of a chute already installed it later becomes 
desirable to accurately weigh the amount of coal given each lo- 
comotive the side pocket gravity chute will be much more diffi- 
cult to arrange. Тһе nearest approach to accuracy with this 
arrangement, without actual weighing, is the calibration of the 
different pockets by marks on the side, showing in some manner 
that will not easily be obliterated, the amount in the bin at each 
level, the scale being in single tons. In this way a fairly accu- 
rate record can be obtained. 

With the trestle type of chute of a capacity which requires 
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TRESTLE TYPE COAL CHUTE ON THE B. & A. R. R. AT BEACON PARK. 


cars to be put up with comparative frequency a mechanical pull- 
ing device of some kind is very valuable. One of the illustrations 
shows the trestle coal chute at Beacon Park on the Boston & 
Albany Railroad, which has a very steep incline, the cars being 
pushed up by a "goat," which runs on a narrow gauge track be- 


BALANCED ELEVATING BUCKET ТҮРЕ OF COALING STATION AT WES" 


SPRINGFIELD—B. & A. К. К. 


tween the standard gauge rails and is propelled by a heavy stcel 
cable, the motive power being an electric winch located in а 
house underneath the incline. This "goat," which delivers Из 
power against the face of the coupler, is used both for pushing 
up loaded cars and letting down empties. A pit is provided near 
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А "GOAT" DRAWN BY A CABLE OPERATES THE CARS ON THE INCLINE. 


the end of the incline into which it drops and allows the cars to 
pass over it. The grade of the storage tracks is so arranged that 
the loaded cars when once started will, by gravity, run down 
past the pit so that the “goat” can draw up behind them. The 
empty cars, on the contrary, are switched on to another line, 
which has a down grade away from the pit and will run on to 
the siding for empties with but little assistance. The mechanical 
part of this plant was installed by the Fairbanks, Morse & Co. of 
Chicago and has proven to be entirely satisfactory in service. 
This chute is also provided with a small electric capstan for 
moving cars on the two tracks of the level section on top of the 
trestle. 

Other schemes for drawing cars up the incline by means of a 
cable have also been used with more or less success. Where 
electric power is available an electric winch can be used for this 
purpose with considerable saving of ground area and eliminates 
the need of switch engines at times when they may not be avail- 
able. 

Mechanical coal plants in general have the following advan- 
tages: They permit the use of weighing hoppers, occupy decided- 
ly less ground area, permit a more convenient track arrange- 
ment, greatly reduce the fire risk when, as is usual, they are con- 
structed of steel, are of greater capacity and do not require the 
services of a switch engine. The disadvantages are the cost of 
maintenance, the greater possibility of interruption of .service 
by accidents, greater breakage of the fuel and the increased first 
cost. 

There are thrce different arrangements of mechanical plants 
in general use; one where the coal is carried up a long incline 
by means of a conveyor belt or a line of bucket conveyors; the 
second where it is elevated vertically and transported horizontaily 
by a line of small buckets continuously operated, and the third 
where it is elevated and transported by two large buckets of two 
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ог more tons capacity, which are balanced опе against the other 
and operate automatically. 

An example of the first type using the conveyor buckets is in 
use at the East Buffalo engine house of the New York Central 
and was fully illustrated and described in the January, 1909, issuc 
of this journal. An example of the second type as erected at the 
Boston & Albany at Rensselaer is shown in one of the illustra- 
tions and of the third type, which was installed at West Spring- 
field on the Boston & Albany Railroad by Fairbanks, Morse X 
Со., is also shown. Іп each of these three examples the dry 


ѕгпа storage bins are part of the coal chute and sand is taken 
at the same time that the coaling is done. 

Another method of coaling which has many advantages, par- 
ticularly in cases where self-dumping cars are not regularly 


"GOAT" USED FOR OPERATING CARS ON THE INCLINE OF COAL CHUTE 
AT BEACON PARK. 


available for this service, is to use a locomotive crane with the 
clam shell bucket. The chief disadvantages of this arrangement 
is the delay in coaling and the impossibility of coaling more than 
one locomotive at a time unless more than one crane is employed, 
but since with suitable arrangements the coaling can be done while 
the fire is being cleaned the first difficulty can be overcome at 
many places. No elaborate structure is required, but on the other 
hand the storage capacity must be maintained in the cars. The 
depreciation on the car cquipment is greater when the crane is 
used, but the coal can be put on the tender probably at a lower 
cost per ton than in any other method, everything being con- 
sidered. In addition, the crane is valuable for other uses part 
of the time and in some cases it can be used to do all the coal- 
ing and to load the cinders as well. At points where a large 
storage supply is required at only certain periods of the year 
a locomotive crane is practically necessary and in some such 
cases the locomotives can be coaled directly from a stock pile 
and the cars released. The breakage of coal is probably less in 
this arrangement than in any other. 

In any type of mechanical plant, except the last mentioned, 
bottom-dumping cars are a necessity if the cost of operation is to 
be equal or less than that of the gravity chute. With this class 
of equipment in use, in both cases, the mechanical plant can be 
operated with fewer men. 

Details.—An important detail in any type of coaling station is 
the arrangement of the chute and gate. There are several good 
designs of these features now in use, the best being a chute that 
is covered at the end and directs the stream of coal downward 
and an under cut type of gate that shuts off the flow from the 
bottom upward. Тһе angle of the chute should be arranged for 
easy adjustment by the operator while the flow of coal is under 
way and the operating platform should be where a good view of 
the tank can be obtained without the necessity of standing on 
the tender, but should be easily reached from the top of the 
tender. Large hand wheels operating the lifting chains from 
both the chute and the gate by winding drums are probably the 
most satisfactory. 

In the case of mechanical plants spanning the tracks the steel 


at the tanks in the house direct from tank cars. 


columns supporting the hoppers should be well protected against 
possibility of accident by a derailed locomotive. 

A pipe line carrying high pressure steam should be carried to 
the coal chutes for the purpose of thawing out frozen cars. At 
some points an electric capstan is located for conveniently 
handling loaded and empty cars over the hopper of mechanical- 
ly operated plants. 

Oil Houses 


Because of fire risk it is desirable to locate the oil house sepa- 
rate from the other buildings. This, however, is not convenient 
in all cases and where the proper attention is given to safety 
in the storing and delivering of oil it is customarily considered 
good practice to locate it in a fireproof section of another build- 
ing, usually the store house. Because of the danger from fire 
this subject has been very thoroughly threshed out and it :5 
now the universal custom to store the oil in tanks either under- 
ground or in a fireproof basement. These tanks are arranged 
to be filled by gravity from the tank car through a pipe from 
the track or, at small storage points, from barrels through open- 
ings in the floor above. 

Probably the best method of delivering is by a self-measuring 
hand pump which accurately records the amount of oil drawn 
and automatically returns all drippings. Compressed air is somc- 
times used for this purpose, but it has the objection of causing 
quite serious deterioration in the oil and sometimes interferes 
with the delivery at the faucet. 

The conclusions of the committee on buildings before the 
Maintenance of Way Association cover this subject very clearly 
and are given below: 

"When practicable, oil houses should be isolated from the 
other buildings at a terminal. 

"Oil houses should be fireproof and the storage should be 
either underground or in the basement. 

“Oils that are stored in sufficient quantities should be delivered 
For oils that 
are stored only in small quantities provision should be made 
for delivery to storage tanks from barrels by pipes through the 
floor. 

"The delivery system from the storage tanks to the faucets 
should be such that the oil can be delivered quickly and meas- 
ured. The delivery should also be such that there will be a mini- 
mum of dripping at the faucet and that the drippings be drained 
back to the storage tanks." 

(To be continucd.) 


APPRENTICES ON THE D., L. & W. R. R.—The Delaware, Lack- 
awanna & Western Railroad has decided to open a school for 
apprentices in the Scranton machine shops and will in due time 
extend the system to the shops at Buffalo and other points. The 
work will be in charge of the railroad branch of the Young 
Men's Christian Association. Тһе students will be paid their 
regular wages while attending the school. Spacious rooms have 
been set aside for instruction purposes at the shops. Robert 
B. Keller will be in charge as chief supervisor and J. M. Thomas 
as assistant. 


Cost or HEATING ELECTRIC Cars ErEcTRICALLy.—[In this case 
the heaters consumed 48.5 per cent. of the power required for 
operation. This proportion of power taken by the two circuits, 
while it would vary somewhat on different roads, owing to dif 
ferences in equipment, voltage, frequency of stops and number 
of passengers carried is a fair average for multiple-unit trains 
in city service. It is not contended that these figures are by 
any means absolute, but they are, nevertheless, the results of 
tests made in actual service, and as such afford a basis for esti- 
mating the additional load placed upon the power station equip- 
ment of any Northern road during the winter months. It is ap- 
parent that an increase of approximately 5o per cent. above 
their normal load thrust upon the feeder stations, especially upon 
days when snow and sleet are putting an extra burden upon 
them, calls for very heavy overload capacity, or for ге- 
serve units that will add a large item of cost to the substation 
equipment.—Electric Railway Journal. 
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CARS AND LOCOMOTIVES BUILT IN 1909. 


The number of cars and locomotives built during the past 
year is but a little greater than the 1908 figures, in spite of the 
improvement in general business conditions during 1909. How- 
ever, it has really been but a few months since the railways 
came into the market with substantial inquiries; and deliveries 
on orders placed at the beginning of this movement did not be- 
gn until this fall. 

Returns from 14 locomotive builders in the United States and 
Canada (estimating the output of two small plants) show a 
total of 2,887 engines. Of the 2,653 built in the United States, 
2362 were for domestic use and 291 for export. These figures 
include 16 electric and 119 compound locomotives. The Cana- 
dian engines, 234, were all for domestic service. 

Comparisons for the last 17 years are given in the following 
table : 


Year No. built. Year No. built. Year No. built. 
ТҺӨЗ uui uU. 2,011 1899:.;;.24025-; 2,475 1205.22.22: “5401 
VG к еа ол 695 1900............ 3,158 1906............ *6,052 
1895.56 ieu vs 1,101 1901............ 3,384 190. *7,302 
18962 ue vs 1.175 1902............ 4,070 1908.....:...... 22,349 
150745 ovens аа 1,251 1908............ 5,152 1909............ *2,887 
Т89%; vxo ore eis 1,875 1904............ 3,441 


*Canadian output. 


During the past year 53 car building companies in the United 
States and Canada (output of one small plant estimated) built 
96419 cars, which is 23 per cent. more than the number built 
m 1908. These figures include subway and elevated cars, but 
not street railway and interurban cars. It must be remem- 
bered also that the output of railway companies' shops is not 
included. Of the cars built in the United States, 84,416 were 
freight cars for domestic service, 2,435 freight for export, 2,599 
passenger cars for domestic service and 150 passenger for ex- 
port. Of the freight cars 63,763 were of steel or had steel un- 
derframes; of the passenger cars, 1,650. Canada built 6,661 
freight cars for domestic service, 58 freight for export, 99 pas- 
senger cars for domestic service, znd one passenger car for ex- 
port. In 1908, Canada built 8,598 freight cars and 79 passenger 
cars. 

The following table shows the cars built during the past Irr 
years: 


Passen- . Passen- 

Year Freight ger. Total. Year. Freight. ger. Total. 
1899..... 119,886 1,305 121.191 1905..... 165,465 2,561 %168,006 
1900..... 115,631 1,636 117,267 1906..... 340,503 3,167 %943,670 
1901..... 186,950 2,055 139,005 1907..... 384,188 5,457 *289,645 
1902..... 162,599 1,948 164,547 1908..... 76,525 1,716 978,871 
1903..... 153,195 9,007 155,202 1909..... 98,570 2,849 “96,419 
1904..... 60,806 2,144 62,950 


* Includes Canadian output. 


—From the Railway Age Gazette, 


CoNCILIATION BETWEEN RAILWAYS AND THE Pusric.—The 
Railway Business Association, 2 Rector street, New York City, 
has published a booklet containing the addresses delivered at 
the first annual dinner, given at the Waldorf-Astoria, on No- 
vember 10, 1909. These include the introductory remarks by 
the toastmaster, George A. Post, president of the association, 
and the following toasts: “The Public and the Railroads,” Hon. 
John C. Spooner; “The Nation’s Farms and National Pros- 
perity,” William C. Brown; “The Railroads and Public Ap- 
proval,” Edward P. Ripley; “The Equipment Industries and 
Railroad Prosperity," W. H. Marshall; "Public Sentiment and 
Railroad Legislation," Hon. William P. Hepburn. 


Proceedings of the International Railroad Master Blacksmiths’ 
Association. Seventeenth Annual Convention, held at Niagara 
Falls, N. Y., August, 1909. Cloth, 190 pages, 6 by g in. Sec- 
retary, A. L. Woodworth, Lima, Ohno. 

This association is doing splendid work. Among the sub- 
jects discussed at the convention were the following: Flue weld- 
ing; tools and formers; high speed steel; piece work; locomotive 
frame making and repairing; case hardening; ideal blacksmith 
shop; spring making, repairing and tempering; best materials 
and methods of forging motion work, etc. 
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RAILWAY CLUBS. 


Canadian Railway Club (Montreal).—The representatives of 
various car lighting companies will attend the meeting on Feb- 
ruary I, and discuss the subject of car lighting. Secretary, Jas. 
Powell, P. O. Box 7, St. Lambert, near Montreal. 


New York Railroad Club.—At the meeting on Friday, Febru- 
ary 18, Е. A. Angier, of Galesburg, Ill., superintendent of timber 
preservation, C. B. & Q. R. R., will read a paper on “Тһе Sea- 
soning and Preservative Treatment of Wooden Cross Ties." 
Secretary, Harry D. Vought, 95 Liberty street, New York City. 


Railroad Club cf Pittsburgh—At the meeting on February 
25th, Harrington Emerson, of the Emerson Company, "Efficiency 
Engineers," New York City, will present a paper on the unit 
cost of railroad operation. Secretary, C. W. Alleman, P. & L. Е. 
R. R, Pittsburgh, Pa. 


St. Louis Railway Club.—At the next meeting, Friday, Feb- 
ruary IIth, M. Г. Byers, chief engineer of the Missouri Pacific 
Railway, will present a paper on "An Analysis of the Natural 
Relations Between the State and Industrial Corporations." Secre- 
tary, B. W. Frauenthal, Union Station, St. Louis, Mo. 


Western Railway Club (Chicago, Ill.).—At the meeting in 
February, Tuesday, the 15th, a representative of the Allis- 
Chalmers Company will present a paper on gas engines. Secre- 
tary, Jos. W. Taylor, 390 Old Colony Building, Chicago, Ill. 


PENNSYLVANIA RAILROAD SCHOOL or TELEGRAPHY.—Encour- 
aged by the success attained by the graduates of its school of 
telegraphy at Bedford, Ра., the Pennsylvania Railroad Company 
has just completed the installation of additional machines for 
higher instruction. In addition, a library of text books on elec- 
tricity in all of its branches has been opened for the benefit of 
the students of telegraphy- When the Bedford school was first 
opened, extensions of the company’s own telegraph wires were 
run through the class room, to give the students an opportunity 
of handling practical railroad messages. In addition, there was 
installed a miniature railroad, equipped with block signals, for 
explaining the block signal system. The latest innovation to be 
placed in the school is an automatic sending machine, with a 
transmitter that can be set at any speed. This machine is used 
to teach the students to receive messages and as it transmits at 
a uniform speed, it is proving of great advantage. Since the 
Bedford School was opened in September, 1907, 234 students 
have been enrolled. Of this number 126 have been graduated 
and are now employed as telegraphers. All graduates are offered 
positions on the Pennsylvania Railroad. 


TEMPERANCE IN SPEECH.—Talk about the homes made happy 
by abstinence from intoxicating drink! Why, it isn’t a circum- 
stance to the blessings that follow kindly words and acts. More 
hearts have been broken and greater property losses incurred 
as the result of ugly words than through inebriety. I propose 
to you as my closing thought and appeal, that here and now we 
launch a movement against intemperance in speech. Let those 
who are here, and the people everywhere, sign this pledge: 

"I do solemnly promise that in the future I will abstain from 
the use of all intoxicating and inflammatory language.” 

Sign this pledge and stick to it, and the economic troubles that 
confront us to-day “will fold their tents like the Arabs and as 
silently steal away.”—George A. Post, President of the Railway 
Business Assn., before the Trafic Club of Pittsburgh. 


The number of passengers arriving in New York during the 
year 1909 by the principal trans-Atlantic steamship lines was 
1,247,244, and the number leaving New York by the same lines 
was 482,756. 
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CROSS SECTIONS AND END ELEVATION; COMMON STANDARD 50-TON BOX CAR FOR THE OREGON SHORT LINE. 


FIFTY-TON BOX CAR WITH STEEL UNDERFRAME. 


OREGON SHORT LINE. 


Five hundred Harriman Lines common standard fifty-ton box 
cars, with steel underframes, have recently been placed in ser- 
vice by the Oregon Short Line. This design, like those of the 
other common standard cars, is deserving of most careful atten- 
tion, representing as it does the result of much investigation, 
discussion and study on the part of the Harriman Lines offi- 


cials. Reference to the following table of general dimensions 
and data indicate that the car has an exceedingly large cubic 
capacity : 

Length ‘inside 425 os ues ыты EE WR ЕКЕ ЛКК НОБ NE 40 dt A ш. 
Width inside ОКК ЛОГ ККУ eee ak ЛГ УУ ГУ 

Height, floor to сагіпе...................................... 9 нь ro i 
Cubic: capacity. а eR we e DE 8,870 cu. ft. 
Length over end sills. рада ur e» e Lr EE Pay 41 ft. 10 in. 
Distance between truck сеп(егӛ............................... 30 ft. 8 in. 
Width over аео ESI Y ee Oke UCET ӨЗА aS Ee 10 ft. 6 in. 
Height from rail over running Боага..................... 14 ft. 1 15/16 in. 
Height from rail over brake тазі........................... 14 ft. 7% in. 
Side door opening—clear ........................... 6 ft. by 8 ft. in. 
Weight of each frück.. 522255552556 тақ a та RE 8,016 Jhs. 
Weight of car сопаріеіе....................................... 48,168 ibs. 


The sills, both center and side, are of pressed steel 3% in. 
thick, 17 in. deep at the center and то in. deep at the bolster. 
They are reinforced beteen the bolsters by angles, as shown on 
the drawings. The center sills are covered at the top with a 
% in. plate. The cross-bearers are pressed steel diaphragms. The 
pressed steel end sills are reinforced, as shown. The body 
bolster is of cast steel. The wooden stringers, 3х5 in., at the 
sides rest on Z bars riveted to the side sills; the intermediate 
stringers rest on the cross bearers. 

The side posts consist of %-in. iron plates sandwiched between 
two timbers, the three memkers being bolted together with 14-in. 
carriage bolts. The 13/16-in. pine roof is covered with Murphy 
galvanized iron roofing sheets, .022 in. thick. The standard 
trucks are used, the 33-in. wheels weighing 715 pounds each. 


WATER Power ім U. S.—The theoretical power of the streams 
of the United States aggregates about 230,000,000 h.p., of which 
about 5,250,000 h.p. is now utilized. 


ELECTRIFICATION OF STEAM ROADS IN CHICAGO. 


Accepting the estimate of $400,000,000 as within the mark of 
reason, at 5 per cent. electrification would impose an annual 
fixed charge of $20,000,000 direct upon the railways running into 
Chicago. Superimposed on the charge for track elevation and 
attended as it would inevitably be by an increase of from 
$2,000,000 to $3,000,000 in taxes on the too palpable investment, 
the railways of Chicago would find themselves confronted by an 
annual fixed charge of $25,000,000 without the shadow of a 
guarantee that the change from steam to electricity would re- 
duce the cost of operation or increase their efficiency. 

And here comes іп the question, who would pay the price о! 
this uneconontic, unproductive experiment? Beyond question и 
would eventually fall upon the business community of Chicago, 
through increased passenger and freight tariffs. From these 
there could be no relief from the Interstate Commerce Commis- 
sion because the Commission would be bound to find that elec- 
trification involved dissimilar and peculiar conditions and an 
expenditure which justified higher rates. 

But here would come the pinch. Would and could the com- 
merce and industry of Chicago bear the burden of increased 
railway charges imposed by electrification? The history of civili- 
zation says that it would not. Commerce and industry seek the 
fields of the least resistanse in dollars and cents paid out for 
power and transportation. Justice would demand that the com- 
munity imposing this vast burden on the railways of Chicago 
should pay for it. And such is the immutable nature of the 
laws of trade that in the end Chicago would reimburse the rail- 
ways or suffer the penalty of seeing its business pass to other 
centers of trade unembarrassed by unremunerative restrictions 
on transportation.—Slason Thompson. 


TELEGRAPH AND CABLE STATISTIcS.—The total length of the 
telegraph and cable lines of the world is about 1,200,000 miles; 
the length of single wires about 4,000,000 miles; and the num- 
ber of messages dispatched average about r,250,000 per day.— 
H. De B. Parsons. 
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GOOD ORGANIZER. 


The efficiency of a railroad shop was very low—so much so 
that the higher officials decided that some radical change must 
be made in order to get better results. А capable superintendent 
was obtained and told to go ahead and if necessary clean out 
the old organization. Some of the foremen who realized that 
they were "slated to go" became more or less antagonistic to 
the reforms inaugurated by the new man. То the surprise of 
these men and the management they were not discharged, but 
the superintendent started in a patient campaign to bring them 
to a realization of the fact that they were wrong and that their 
methods could be improved. 

As a result in less than a year the capacity of the plant had 
increased almost 50 per cent. and not one of the foremen had 
left the organization. New men did not have to be imported 
who were unfamiliar with the conditions in the shop and the 
community and time was not lost in educating them for their 
positions. The foremen having the friendship and regard of the 
men were able, when they had their eyes opened, to do things 
which could not have been accomplished by a newcomer. This 
illustration simply serves to show that a real executive can 
bring about splendid results in an organization which is ap- 
parently made up of incapable men. Тһе successful official must 
be able to inspire enthusiasm in and develop the men under him. 


THE RAILROAD CLUBS. 


If the railroad clubs in the States don't wake up and get a 
better class of papers for discussion at their meetings our Cana: 
dian friends will be in a class by themselves. The Canadian 
Railway Club at Montreal, especially, has done splendid work so 
far this season, having brought out each month, with marked 
regularity, a class of paper which it would be hard to excei. 
It is a long time since the grade of papers read before the rail- 
road clubs of this country has been so low; good ones seem to 
be the exception rather than the rule. An indication of the dif- 
ficulty of obtaining papers for the club meetings is shown by the 
fact that up to the time of our going to press only five of the 
clubs were able to furnish us with the subjects to be discussed 
at the February meeting. The work of the railroad clubs is so 
important that it is to be hoped that the membership at large 
will take a more active interest in assisting the officers in this 
matter. As a rule the officers are more than doing their duty in 
connection with the preparation of the programs, but their 
efforts are too often met with an indifferent response from the 
club members. 


L. R. POMEROY ON ELECTRIFICATION. 


Mr. Pomeroy's study of the problem of electrification of trunk 
lines is, we believe, one of the clearest, sanest and most con- 
vincing discussions of the subject that has as yet appeared. Hav- 
ing had exceptional opportunities for closely investigating the 
problem, both from the standpoint of the electrical engineer and 
from that of steam railroad mechanical and operating officials, 
and at the same time being possessed, to a marked degree, of 
the gift of eliminating unimportant facts and details, has en- 
abled him to crystallize and clearly throw into relief the impor- 
tant advantages and disadvantages of both electric and steam 
railroad operation. If anything, the electric locomotive has been 
favored, but even at that its unfitness for use in trunk line ser- 
vice has been clearly demonstrated. 


THE WEAK LINK. 


If the locomotive terminal facilities are the critical feature of 
successful operation at times of congested traffic then coal- 
ing stations, cinder pits and accurate, rapid inspection are the 
most important minor cogs in the machine called railroading, and 
are worthy of careful, painstaking attention, 


RAILROAD LEGISLATION 


THE PRESIDENT'S CONFERENCE WITH RAILWAY OFFICIALS IN ITS TRUE LIGHT. 


ey 


It would be difficult to exaggerate the importance to the 
railroads, the industries depending upon them and the country 
in general of the spirit in which the administration programme 
for amendments to the Interstate Commerce Act has been dis- 
cussed by the president and his advisors on the one hand and 
the railway executives and their representatives on the other. 

Newspaper accounts published following the interview of six 
railway presidents with President Taft and Attorney-General 
Wickersham on January 3 gave an erroneous impression. These 
accounts misrepresented both parties. The AMERICAN ENGINEER 
has trustworthy information that the railway men, so far 
from presenting to the President a plea to be “let alone,” or 
sulking, devoted their attention to broad, fair-minded discus- 
sion of changes which might be made in the text of the admin- 
istration bill as it then stood. This was not with a view of 
thwarting the purposes of the President which he considers 
necessary to the public interest, but with a view to avoiding 
in the carrying out of those purposes needless injury to the 
railroads. The President met these advances in a similar spirit. 
When the bill was finally introduced on January 10 by Mr. 
Elkins in the Senate and Mr. Townsend in the House, it con- 
tained many important alterations inserted at the suggestion 
of the representatives of the carrying systems. 

A significant confirmation of this account of the interview 
was given by President George A. Post of the Railway Business 
Association, which, of course, is energetic and resourceful in 
securing accurate information, in an address delivered on Janu 
ary 12 at a dinner of the New England Railroad Club in 
Boston. 

"The railroad presidents," said Mr. Post, "were sought to be 
put in a bad light by the insinuation that they had been driven 
from the presidential presence empty handed and discomfited, 
with the inference that they had maintained merely an obstinate 
attitude of obstruction toward all the President’s purposes and 
that he, in the interest of the people, had turned a deaf ear to 
everything and anything they had said. It was not true. This is 
not a proper treatment of such an important conference. It is 
not fair to the railroad managers; it is not fair to the people 
to be so misinformed. These railroad men are not enemies of 
our country; they are American citizens, men of ideas, men of 
action and men of honor. 

“It would be strange, indeed, if the President of the United 
States could not learn from these men who have spent their 
lives in railroad service, some things of great importance and 
value to him as chief magistrate, which he did not know and 
could not learn except from such thoroughly informed men. 
It would be strange if railroad presidents with their views nat- 
urally colored by their intense desire to preserve adequate frec- 
dom of action in the administration of their properties, for 
the successful operation of which they are responsible, could 
not and did not learn from our wise, kindly, open-minded Presi- 
dent, some things with regard to concessions necessary to make 
to public sentiment. | 

“Тһе railways are not pursuing a policy of obstruction to 
the purposes of the Administration. It is to be hoped that 
this interview at the White House on January 3 will prove an 
era, not only in dealing with the executive, but 
in the exchange of views before committees of Congress and 
in the preparátion of state legislation." 

It is needless to sav that the method adopted by the present 
federal administration differs radically from that , which has 
ursued for years past by many executive and legislative 
іп the nation and 4n the states. Moreover, а deep 


augury of a new 


been p 
officials 


anxiety to be dead sure they are right before they proceed to 
ine advocacy of new restrictions of railroads, is widely taking 
the place of a mastering desire to "do something" to the rail- 
roads and take chances as 10 its being right or wrong. 

It would be grossly unfair, however, to those who in the past 
have been active in promoting regulatory measures not to say 
that one of the contributory causes of their state of mind was 
the attitude of the railway officials, which happily is passing 
away, as was İllustrated by the tone in which the six railway 
presidents addressed the chief magistrate on January 3. 

If, again, the railroad men in adopting toward the govern- 
ment an attitude of conciliation and of helpful suggestion have 
assured to themselves respectful consideration of their state- 
ments, and immunity, at least to a degree, from the violence 
which hitherto has characterized official feeling toward them, 
they have perhaps also placed themselves in position to enjoy 
another benefit of a more subtle kind, but it may be of some 
practical importance nevertheless. It will only be natural for 
those who are responsible for the successful management of 
these great properties to suffer very much less from fright over 
threats of legislation when they know that they are themselves 
taking a hand in the most honorable and above-board manner 
in the framing of the measures. 

Any development which tends to minimize the apprehension 
of the railway officials as to the probably injurious effect of 
pending proposals is bound to be beneficent, not as tending to 
plunge the railways into extensions and improvements without 
adequate caution as to the possibility of future changes in con- 
ditions due to legislation, but as tending to give them reason. 
able reassurance. Upon such confidence among them and among 
those to whom they look for their security market depends in 
large measure whether the development of transportation facili- 
ties shall proceed in a stable and tranquil manner or by fits 
and starts, the ups involving over-extension in countless indus- 
tries and the downs working proportionate havoc to all con- 
cerned. | 

If, through their organization formed for that purpose, the 
railway equipment and supply people have contributed іп part 
to bringing about the more friendly relation now existing 
between the railway officials and those who regulate them, they 
are to be congratulated and they will be the first to say that 
there is glory enough for all. 


WELFARE WORK ON THE CANADIAN PACIFIC 
| RAILWAY. 


The Canadian Pacific Railway recently issued a profusely illus- 
trated pamphlet describing the welfare work carried on by it. 
The following abstract covers this work with the exception of 
that part referring to the steamship department, Dominion Ex- 
press Co., floral work and the hotel department. 

The captains of industry have not been slow to find out that it 
pays to treat their army of workers fairly, and that to give to 
them the very best tools, the most favorable conditions for the 
performance of their duties, is an investment productive of good 
returns. 

Welfare work may be said to consist of the efforts of the man- 
agement on bchalf of the employee, over and above the payment 
of wages, in making him more comfortable and contented with 
his work, and robbing old age of its terrors bv means of a pen- 
sion fund. The management frankly confesses that considerate 
treatment toward its emplovees is a paying business. The new 


61 


62 AMERICAN ENGINEER AND RAILROAD JOURNAL. 


improvements in equipment, and the enormous increase in traffic, 
have made railroading much more exaciing in its requirements 
from the men who engage in it. This business, possibly more 
than any other, requires the clearest heads, the steadiest nerves 
and the strongest muscles, for the reputation of the road must 
always be safe-guarded. Therefore, the type of men operating 
the trains, building the cars and manning the ships is of the 
greatest interest and importance to the company. It is also 
important how its men spend their spare hours, when off duty, 
even though the company exercises no authority over them; it is 
willing to help to provide healthful, pleasant, wholesome recrea- 
tion, and opportunities for mental and physical improvement. 
Each year a larger amount of money is being devoted by the 
Canadian Pacific Railway Company to this special work for its 
employees. It has brought the men and the management into 
closer relationship. It has made the employees feel that the com- 
pany takes a sympathetic interest in their welfare; that it is not 
merely trying to grind out the best years of their lives with 
exacting work, long hours and small pay without giving them 
anything to look forward to but retirement without compensation 
through disability or old age. This welfare or betterment work 
has done much to stamp out that spirit of discontent that once 
was prevalent among railway workers. It has generally raised 
the tone and character of the men, increasing their loyalty and 
efficiency, and helping them to realize that the success of the 
company that employs them means their own success, and that 
these both depend upon each worker doing well his own part. 
Work for Apprentices—The company has inaugurated at its 
Angus Works, Montreal, a new system for handling apprentices. 
This system, based on broad, common-sense lines, has become 


well established, and while probably much remains to be accom- | 


plished, the splendid progress made thus far and the strong 
organization which is being built up, promise well for the future. 
The management is not looking for immediate results, for it is 
far-sighted enough to look five, even ten, years ahead, feeling 
sure that its present efforts will be rewarded when that time 
elapses. 

The young recruit, when seeking admission, has to satisfy the 
management as to his general intelligence and good health. When 
in the workshops, the future mechanic is put through a systematic 
and continuous training, which, upon completion of his appren- 
ticeship, enables him to qualify for a mechanic’s position, and 
then, by further instruction, advance to the highest position in 
the organization. Every facility is placed in the way of the am- 
bitious and intelligent employee to receive instruction from quali- 
fied and experienced officials in shop and railroad work. The 
trend of this preliminary training has the tendency to create a 
desire in the aspiring employee. The training is progressive— 
starting first with educational instruction for the young em- 
ployees, then advancing to shop and educational instruction for 
the apprentices, and finally the journeyman receives educational 
facilities which enable him to qualify for minor positions on the 
staff. The moral and physical side, as well as the mental, is cov- 
ered by the training given. 


The young employee, after he has received a training in read- 
ing and writing, elementary arithmetic, geography of the C. P. R. 
System, biographical sketches of past and present eminent Cana- 
dians, freehand drawing, punctuality and regularity, thoroughness, 
application and self-reliance, cleanliness, thrift and recreation, 
is put through courses of instruction in shop arithmetic. shop 
mechanics, shop practice and mechanical drawing, which enable 
him upon completion of his apprenticeship to qualify as a skilled 
mechanic. Then, if necessary, he may take advantage of the 
advanced classes in mechanics, electricity, locomotive and car 
construction, and workshop practice. 


A very interesting feature of the training is the practical work 
of the boys in the workshops, which is carried on under the direc- 
tion of skilled shop men who are termed shop instructors. These 
men are carefully selectes, as they are held responsible tor the 
moral as well as the practical training of the boys. The educa- 
tional side of the training is carried on in a room set apart for 
the purpose, and well equipped with desks, tables. blackboards, 


cupboards, etc. Тһе apprentices attend the instruction classes 
during working hours, and for the time thus spent are paid their 
regular wages. The instruction classes are under the charge of 
practical and technical trained men who аге termed educational 
instructors. 

In order to encourage the deserving apprentices, the company 
donates each year a scholarship to the ten best apprentices. These 
scholarships consist of complete courses in mechanical or elec- 
trical engineering, following the courses of the International Cor- 
respondence Schools, but taught by the company's own instruc- 
tors. The company also awards two scholarships, tenable for 
four years at McGill University, Montreal, each year to sons of 
employees. The holders of these McGill University scholarships 
are employed by the company during vacation, and receive re- 
muneration for their services. 

A glance at the syllabus of the evening classes shows that the 
education given is upon very practical lines. Over 250 employees 
take advantage of these classes, the upkeep of which is chiefly 
borne by the men themselves but is assisted by the company and 
the educational department of the Province of Quebec. Last 
year several officials of the company awarded prizes to success- 
ful employees attending evening classes. 

Instruction іп Telegraphy and Shorthand.—The young clerks 
in the general and other offices at Montreal have equal opportu- 
nities with the apprentices in the shops for equipping themselves 
for their life work. Schools of telegraphy and shorthand have 
been in operation for some time, and the advantages they offer 
are being eagerly seized by a number of ambitions youths. There 
are two terms each year, and the classes meet three evenings a 
week, when the students of telegraphy are instructed in the mys- 
teries of the key, taught how to dispatch trains, etc., etc. In the 
shorthand school Isaac Pitman’s system is used. To ensure a 
regular attendance a monthly fee of $2.00 is charged each pupil, 
but this money is refunded in full at the end of the six months’ 
term to the pupils who have attended 75 per cent. of the classes. 

Instruction Cars for the Education of Employees.—The com- 
pany provides instruction cars with competent men in charge to 
give instruction in the mechanism, operation and care of the 
Westinghouse air-brake, steam-heating and safety appliances. 
One of these cars is employed on Western Lines and another on 
Eastern Lines. The cars are equipped with stereopticon outfits 
and full sets of slides, so that illustrated lectures can be given 
to classes. 

First Aid to the Injured.—For giving prompt assistance in case 
of accidents there is an organization called the Canadian Pacific 
Railway Center of the St. John Ambulance Association, which 
includes in its scope all employees of the Canadian Pacific Rail- 
way Company. Its object is not to rival, but to assist, the medical 
profession. First aid is quite distinct from the work of the sur- 
geon, for where the work of the ambulance man ends that of the 
surgeon commences. 


During the past three months first aid has been rendered to 
more than one hundred personal injuries at the Angus shops, 
including fractures to different parts of the body, dislocations, 
electric shocks, burns, scalds, severed arteries, injuries to the eye, 
and many more or less severe accidents. Many cases of blood 
poisoning have undoubtedly been prevented by having at immedi- 
ate call men who can treat wounds by antiseptic dressings betore 
bleeding has entirely stopped, as it is after bleeding has stopped 
that bacteria find their way into an open wound. In case of 
severed arteries there was an undoubted saving of life, as it is 
practically impossible for medical aid to reach the patient in time 
to save life in case of arterial bleeding. A great deal of suffer- 
ing has been avoided by treating for shock immediately after the 
accident has occurred. 


Quite a number of the men at the Angus shops have obtained 
certificates of qualification certifying to their ability to give frst 
aid in any kind of accident likely to occur in connection with 
their occupation. Instruction in “First Aid” gives a man an in- 
telligent conception of the nature of his injury, and by reason of 
the spreading of this important knowledge the old custom of 
applying cobwebs, tobacco juice, greasy waste and other filthy 
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things to open wounds would not be allowed in any Canadian 
Pacific workshop. Ambulance instruction thus systematically 
organized means a saving of many lives, and much unnecessary 
suffering. It is the intention of the company to organize ambu- 
lance classes throughout its entire system. 

The Railway У. M. C. A.’s—Another new building has recently 
been opened at Kenora, costing $30,000, to be devoted to special 
work for the railroad men. These buildings are given to the 
Y. M. C. A. to operate because of its unselfish purpose to be of 
service to railway men without financial gain. Boarding-houses 
had been erected by the company and given over to individuals, 
who made out of them what they could. This had not been alto- 
gether satisfactory, and now the company is trying an experiment 
with the Railway Department of the Y. M. C. A. The satisfac- 
tory working of one building at Revelstoke, B. C., during the past 
two years had induced the company to increase the number of 
points at which these buildings were established. 

The general plan on which these buildings are operated is as 
follows :—The Railway Company makes a monthly appropriation 
sufficient to cover the salary of the secretary, in addition to 
providing light, heat, repairs, etc. The men pay a fee of $5, 
which covers use of baths, reading-room and general social privi- 
leges of the building. They pay $1.25 a week for a room and 
$4.50 a week for board. The operating of the building is in the 
hands of a local committee, composed for the most part of rail- 
way men. 


Buildings have been opened at Schreiber and Chapleau, on the - 


C. P. R. transcontinental line, in connection with the Railway 
Y. M. C. A. The buildings recently opened at these points each 
provide for forty-four men in the dormitories, and have a dining- 
room seating forty-eight, three bowling alleys in the basement, 
two billiard tables, reception room with large open fireplaces 
made of rough stones, bath-rooms, reading-rooms, smoking 
rooms, lockers, etc. 3 

Comfortable Meals.—Napoleon said that an army travels on its 
stomach; a good comfortable meal for a workingman certainly 
means better work. Among the many special features at the 
mammoth Angus shops are the dining rooms for the men, which 
are unique in Canada. Good, wholesome, well-cooked food is 
served in warni, comfortable surroundings at very low prices. 
This service is possible because the company furnishes free build- 
ings, light, etc. The system used is known as the "help your- 
self'—the men come in at one door, take a tray and pass along a 
counter, where they help themselves to what they desire as they 
pass to their seats. A ticket or check is placed by one of the 
attendants upon each tray, showing the price of the food they 
have selected. A full meal costs 19 cents, and an average meal 
about I5 cents. One thousand men can be comfortably seated 
at once in the two large dining-rooms. 

Caring for the Men.—The company provides sleeping accom- 
modation at every divisional point between the Atlantic and the 
Pacific, especially for the use of the engineers and firemen, for 
which no charge is made. These men, when at the end of their 
outward run, are sure of comfortable quarters in what are called 
"bunk houses" All of these kitchens have ranges attached 
by which the men can prepare their own meals, and at some of 
the more pretentious places, stewards are in charge, who furnish 
meals at nominal prices. Many of these "bunk houses" are sup- 
plied with railway papers, magazines and other literature. Тһе 
sleeping and dining car department also provides sleeping accom- 
modation for its porters at several points on the line. 

For Mutual Protection.—As showing the hearty co-operation 
of the management and the men, the organization of a Safety 
League in Toronto—the first of its kind in the world—stands 
out as a splendid object lesson. Тһе League consists of engi- 
neers, firemen, train, and yardmen, etc. and its purpose 1s the 
mutual protection of each other and the further safeguarding of 
the traveling public and the company's property by the strict 
enforcement of the standing rules and regulations. It is the duty 
of any member of this League who notices the violation of any 
rule by a brother employee to warn him of his neglect, and to 
report it to the League. The person named is compelled to ac- 


cept the caution with thanks. The result is that the bulletins con- 
taining the violations bring to the attention of every member of 
the League the fact that certain rules are being disregarded, and 
this is having a marked effect in their close observance. As a 
matter of fact the infringements are of rules of minor importance, 
but the League's work is largely educational, and is proving bene- 
ficial to every one interested. 

Pensions for Employees.—When the pension fund was created 
the following announcement was issued by the president of the 
Canadian Pacific Railway Co..— 

“Тһе company feels that a time has arrived when some pro- 
vision should be made for officers and permanent employees, who, 
after long years of íaithful service, have reached an age when 
they are unequal to the further performance of their duties. With 
this object in view, the directors, with the approval of the share- 
holders, have, after a careful study of the question, determined 
upon a plan of superannuation, the particulars of which are set 
out in the accompanying rules and regulations. 

"The system adopted calls for no contributions from the ет- 
ployees themselves. 

"The company hopes, by thus voluntarily establishing a system 
under which a continued income will be assured to those who, 
after years of continuous service are, by age or infirmity, no 
longer able to perform their duties, and without which they 
might be left entirely without means of support, to build up 
amongst them a feeling of permanency ir their employment an 
enlarged interest in the company's welfaze, and a desire to re- 
main in and to devote their best effort« and attention to the 
companv's service." 

The rules and regulations are very simple and easily under- 
$1004. ° It is specified that all officers and employees wh» have 
attained the age of sixty-five years shall be retired, and such of 
said officers and employees who have been ten ycars or longer 
in the company's service shall be pensioned. 

The pension allowance authorized shall be granted upon the 
following basis :— 

"For each year of service an allowance of one per cent. of the 
average monthly pay received for the ten years preceding retire- 
ment, or preceding the date upon which the employee attained 
the age of sixty-five years, should he be retained in the service 
after such date; for example, an employce who has been in the 
service forty years, and received on an average for the last ten 
years sixty dollars per month, the pension allowance would be 
forty per cent. of sixty dollars, or twenty-four dollars per month." 
No pension allowance authorized, however, shall be less than 
twenty dollars per month. 

In order that the direct personal relations between the company 
and its retired employees may be preserved, and that they may 
continue to enjoy the benefit of the pension system, no assignment 
of pensions will be permitted or recognized. 

The acceptance of a pension allowance does not debar a re- 
tired employee from engaging in other business, but such retired 
employee cannot so engage in other business, nor re-enter the 
service of the company, except with the consent of the committee, 
without forfeiting his pension allowance. Тһе number of per- 
sons over seventy years of age on the pension roll at January т, 
1909, was 105; between sixty and seventy years of age, 148; under 
sixty years of age, 23—total, 276 persons. Тһе amount paid out 
for the year was $50,694.79, and the balance to the credit of the 
fund was $657,345.60. 


MASKS FOR STREET SWEEPERS have been adopted by the De- 
partment of Street Cleaning, New York City, to prevent, as far 
as possible, the breathing of germ-laden dust. The mask is at- 
tached to the sweeper's hat and covers the lower part of his 
face, forming a screen over his mouth and nostrils. The com- 
missioner of street cleaning is reported to have said that the 
sweepers have always been more subject to infectious diseases 
than any other men in the department, and that the breathing in 
of the dust raised by the brooms increases the danger of pul- 
monary diseases. In winter especially catarrhal troubles and 
influenza have been common.—The Engineering Record. 
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TEN-WHEEL PASSENGER LOCOMOTIVE WITH EMERSON SUPERHEATER— CHICAGO, GT. WESTERN RAILWAY. и 


TEN-WHEEL PASSENGER LOCOMOTIVE, WITH EMER- 
SON SUPERHEATER, AND CONSOLIDATION 
LOCOMOTIVE. 


CHICAGO, GREAT WESTERN RAILWAY. 


The Chicago, Great Western Railway has recently received 
twenty-four locomotives from the Baldwin Locomotive Works. 
Four of these are of the ten-wheel type for express passenger 
service; the remaining twenty are of the consolidation type for 
heavy freight service. Both designs follow the Harriman Line: 
standards in many respects, although important changes have 
been made in various details. 

The passenger locomotives are of special interest, in that 
they are equipped with the Emerson type of fire-tube super- 
heater. This device was first used on the Great Northern Rail- 
way, and the results so far have been reported as very satis- 
factory. In the Emerson type, the smoke-box headers approxi- 
mate the usual steam pipes іп form. Each header is divided 
into two compartments, one for saturated, and the other for 
superheated steam. The large boiler tubes, which accommo- 
date the superheater elements, are placed immediately back of 
their corresponding headers, instead of being grouped in the 
upper part of the boiler barrel, as is usually the case with fire- 
tube superheaters. In the Chicago, Great Western locomotives 
the headers are straight, and stand vertically. The superheater 
elements on each side are placed in 12 tubes, arranged in two 
vertical rows of six tubes each. The superheated steam section 
of the header is centrally located between the two divisions of 
the saturated steam section, the latter being divided at the top. 
At the lower end, the superheated sections of the two headers 
are connected by an equalizing pipe. The superheater elements 
are composed of steel tubes having an internal diameter of т in. 
These tubes are expanded into the headers and are arranged 
with a double loop in each large boiler tube. The loops are 
connected by cast steel return bends. A plug is screwed into 
the front of the header opposite each tube opening. Applica- 
tion has been made for a patent covering this design. 

The smoke-box contains a single high nozzle, and the stack 
is tapered, with a minimum internal diameter of 20 inches. An 
adjustable petticoat pipe extends downward from the stack 
base, and an adjustable diaphragm plate is located in front 
of the nozzle. The boiler has a straight top and a wide fire- 
box. The mud ring is 5 inches in width all around, so that 
liberal water spaces are provided. The crown sheet is flat, and 
is stayed by inverted T-bars hung on expansion links. The 
longitudinal barrel seams are butt-jointed, with “diamond” welt 
strips. 

The safety valves are set at 150 pounds, and with cylinders 
26 x 28 inches and driving wheels 73 inches in diameter, the 
resulting tractive force developed is 33,050 pounds. The cylin- 


ders are fitted with 13-inch piston valves, having cast iron bodies 
and three snap rings in each end. The cylinder castings are de- 
signed with heavy walls, and are secured to the smoke-box and 
to each other by a double row of bolts. The by-pass valves are 
similar to the well-known Pennsylvania Railroad design which 
has been extensively used by the builders. In the present in- 


stance the relief ports are covered by a flat plate of cast steel, 


made in one piece with a central spindle which acts as a guide. 
The valve motion is of the Walschaert type, and presents a 
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SHOWING ARRANGEMENT OF SUPERHEATER TUBES. 


simple arrangement of this form of gear. The link is mounted 
in a specially designed steel casting, which also serves as a sup- 
port for the reverse shaft bearings. This casting is bolted at 
the front to the guide yoke, and at the back to a crosstie located 
between the first and second pairs of driving wheels. The com- 
bination lever is pinned directly to the valve rod, and the latter 
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EMERSON SUPERHEATER AS APPLIED TO CHICAGO, GREAT WESTERN 4-6-0 LOCO MOTIVE. 


is supported by a suitable bracket mounted on the upper guide 
bar. 

The consolidation locomotives use saturated steam at a pres- 
sure of 200 pounds. With 24” x 30” cylinders, and driving 
wheels 63 inches in diameter, the resulting tractive force is 
46,600 pounds. The weight available for adhesion is thus utilized 
to the best possible advantage. 

The steam distribution in these locomotives is controlled by 
balanced slide valves. The cylinders are arranged with their 
center lines coincident with the steam chest centers. Each 
combination lever is pinned to a long crosshead sliding in two 
brackets which are bolted to the top guide bar. This crosshead 
carries a lug to which the valve rod is secured. In this way 
the motion is transferred from the plane of the link to that of 
the steam chest center, without the use of a rocker. The boil- 
ers of these engines are straight top, with crown-bar stays, and 
as far as construction is concerned, follow Harriman Lines prac- 


tice closely. Ж 
The tenders of both classes аге similar, and are mounted оп 


arch-bar trucks having steel bolsters and "Standard" rolled steel 
whecls. Тһе longitudinal sills are 12-inch steel channels. 
The principal dimensions of both classes of locomotives are 


as follows: 
GENERAL DATA. 


Ten-Whecl. Consolidation. 
LE DIARY К Е 4 ft. 8% in. 4 ft. 8% in. 
сис с sad e RE ГА Passenger Freight. 
йе] TETTE Soft coal Soft coal. 
Trachive -effort але coo 65 bis ey nri ái eas DOO ADS, 46,600 lbs. 
Weight in working оғдег.................... 198,050 Ibs. 216,000 lbs. 
Weight on drivers... ora orto to rh es 144,950 lbs. 187,000 Ibs. 
Weight on leading (гиск..................... 53,100 lbs. 29,000 Ibs. 
Weight of eng. and tender in working order..343,000 lbs. 360,000 lbs. 
Wheel base, driving e. еее вео еве аво 15 ft. IT ft. 
Wheel base, ОШ: oord asip n 9n 27 ft. 1 in. 25 ft. 8 in. 
Wheel base, engine and tender............. 57 ft. 914 in. 58 ft. 6 in. 

RATIOS. 
Weight on drivers + tractive ебогі................. 4.38 4.01 
Total weight = tractive effort............ eere 5.99 4.63 
Tractive effort X diam. drivers — heating surface...1024 796 
Tractive effort X diam. drivers + equiv. htg. surface*.792 
Total heating surface -- grate агеа................. 41.5 74.3 
Equiv. heating surface* -- grate агеа............... 61.5 — 
Tube heating surface -- firebox heating surface...... 14.8 20.5 
Weight on drivers — total heating surface........... 61.5 50.7 
Weight on drivers + equiv. heating surface*......... 47.6 
Total weight + total heating surface................81.1 58.6 
Total weight + equiv. heating surface............... 64.0 = 
Volume’ both cyliüders, ИЕ 17.3: cu. ft. 15.6 
Total heating surface -- vol. cylinders............. 136.9 230.2 
Superheater surface -+ vol. cylinders............... 26.7 
Crate area = vol. Cylinder, ола ора аем 2.85 3.18 
Equiv. heating surface* + vol. cylinders.......... 177.0 
CYLINDERS. 

Diuunéter- and она лера ав 26 х 28 іп. 24 x 30 in. 


VALVES. 
BABE | Bass cecees eles РВ Bal. piston Balanced slide. 
WHEELS. 
Driving, diameter over Чігеб.....................:. 78 іп. 63 in. 
Driving, thickness of tires. 2... e. oeste eve 8% in. 3% in. 
Driving journals, main, diameter and length.10% x 12 in. 1074 x 12 in. 
Driving journals, others, diameter and length..9 x 12 in. 9 x 12 in. 
Engine truck wheels. Фатегег.................. 83% in. 33 in. 
Engine truck ТОНН: аъла кз» Ма truco бап 6 x 10 in. 6 x 10 in. 
BOILER. 
Syl. oed ous a evo a was gendi ERA SIRE ба Straight Straight. 
Working. pressure хоче opo hero nera жез 150 lbs. 200 lbs. 
Outeidé diameter: of. Brit Hag. se ennea aasia 70 in. 80 in. 
Firebox, length and width........... 107 15/16 x 66% in. 1081/16 x 66% 
Firebox plates, thickness..... S. & В.5/16, C. %, T. $$ in. 5/16, }, и in. 
Firebox, water арасе..:.:.5.>..22:5:-:2...2%%:%.2.2 5 in. 5 in. 
Tubes, number and outside diameter..24, 5 т.—203, 2 in. 418, 2 in. 
Tubes, length ола ово tees) or hr еен одеса 16 ft. 16 ft. 4 in. 
Heating surface, ічев................. adap 6,200: sq. ft. 8,514 sq. ft. 
Heating surface, Вгерох,..5..:,..»-...2.2,... 149 sq. ft. 171 sq. ft. 
Heating surface, Жойары;:-.;.%:5554:<%-4-». 2,355 sq. ft. 8,685 sq. ft. 
Superheater heating ѕигѓасе.................. 460 sq. ft. — - 
Crate BEER onem pure oed do V VARY ЗЕЕ 49.5 sq. ft. 49.6 sq. ft. 
TENDER. 
Wheels, diameter ое Rech ds een жаз 86 in. 83 in. 
lournals, diameter and length............... 5% x 10 in. 516 x 10 in. 
ater сарасиу весь ort t nt 0.0.00 ens 8,000 gals. 8,000 gals. 
Coal CONROY usui Id a ы a t ы» o Tec ow eos: d 11 tons. 11 tons. 


* Eqvivalent heating surface equals evaporating heating surface (92,855 
sq. 29 + 1.5 times the superheater heating surface (460 sq. ft.) = 3,045 
sq, ft. 


Оп, ALLOWANCE AND Солі ConsumpTIon.—It has been the 
fashion of many roads for a number of years past to economize 
on the oil supply for locomotives to such an extent as to create 
more friction between moving surfaces in contact than there 
would be if proper amount of lubricants were used, also cutting 
frictional surfaces. This has resulted in locomotives burning 
more coal than they would otherwise, and lying down with their 
tounage rating at times, when, if properly lubricated, they would 
have handled it. This is a case of spending dollars in trying 
to save cents. The matter of oil allowance should be left entirely 
to a practical man who is directly in charge of men and engines, 
to be handled by him regardless of the prevailing fashion.— 
C. F. Smith, St. Louis Railroad Club. 


RELIGHTING Arc Lamps.—Arc lamps should not be relighted 
immediately after they have been extinguished, unless it is ab- 
solutely necessary; an explosive mixture often exists in the 
globe a few moments after the light is extinguished, due to the 
mixture of gas and air. The writer has noted several instances 
in which every inner globe on the circuit has been shattered from 
this cause —R. H. Fenkhausen in Power and The Engineer. 
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PLAN AND ELEVATION OF MOTOR 


GAS-ELECTRIC MOTOR CAR. 


SoUTHERN RAILWAY. 


A brief description of the gas-electric motor cars recently pur- 
chased by the Southern Railway Company from the General 
Electric Company, and now under construction, may prove of 
interest to the many steam railroads which operate similar ser- 
vice. These cars have been designed with special reference to 
traffic conditions in the south. The саг is divided by a center 
entrance. The seating capacity forward of this is 14, and to 
the rear is 38, making a total of 52. 
provided, thus completely dividing the forward and rear pas- 
senger compartments. 

The car body is 55 ft. long over bumpers; of this space the 
engine compartment will take up 10 ft. 9 in., leaving the balance 
for passengers and platforms. It will have a steel frame and 
will be sheathed with steel plates, the interior trim being of 
mahogany. The truck under the engine compartment will have 
a wheel base of 6 ft. 6 in., and will be equipped with M. C. B. 
33-in. steel wheels. On each axle will be mounted a standard 
100 h.p. 600-volt box frame, commutating pole, railway motor, 
type GE-205, thus giving the car a motor capacity of 200 hp. 
The rear truck will have a wheel base of 5 ft. 6 in. 

In the engine compartment will be a direct driven gas engine 
generator set, the engine being of the 8-cylinder "V" type, each 
cylinder being 8 in. in diameter and having an 8-т. stroke. Di- 
rect coupled to the engine will be an 8-pole 600-volt generator 
provided with commutating poles. This set will be mounted on 
a cast iron base, and all parts will be above the floor line and 
readily accessible. Current from the generator will be supplied 
to the motors through a controller, the function of which is to 
place the motors progressively in series and parallel, and to vary 
the resistance in the shunt field of the generator by means of 
numerous steps, thereby varying the impressed voltage on the 
motors. The engine ignition is furnished by a low tension mag- 
neto and magnetic spark plugs. The carburetor is of the over- 
flow type, and is hot water jacketed. Compressed air is used 
for starting the engine, this being supplied to the several cylin- 
ders in succession through a distributing valve. Compressed 
air is supplied from a pump direct driven by the main crank 
shaft. 
pump to supply compressed air to the main reservoirs when 
necessary. This gas-engine is also direct connected to a gen- 
erator for lighting the car. 

Combined straight and automatic air brakes will be furnished, 
together with the usual auxiliary apparatus, and in addition to 
these brakes an auxiliary ratchet and hand brake is part of the 
equipment for emergency use. A radiator is placed on the roof 
of the car which provides an efficient means of cooling the 
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CAR FOR SOUTHERN RAILWAY. 


engine on the thermo-siphon principle. During cold weather, hot 
water from the engine circulating system will be by-passed 
through the passenger compartments. 

Although these cars can be geared for a speed of about 60 
miles an hour on tangent level track, such speeds are not usually 
required on branch line service, and the Southern Railway cars 
will be geared for a somewhat lower maximum speed. 

The ease of control and smoothness of acceleration are promi- 
nent features of this type of equipment, and are secured solely 
by reason of the gas-electric drive principle which it embodies. 
As there is no mechanical transmission between the engine and 
the axle, the speed of the engine is not a function of the speed 
of the car; consequently, the gas-engine may be operated so as 
to give its maximum output irrespective of the speed of the car 
—a characteristic which is of great value in case of emergency 
or heavy work. It has been found that the electrical equip- 
ment, consisting of the generator, controller and motors, and 
which takes the place of the gears, chains, sprockets, clutches 
and other mechanical means of transmitting the power of the 
gas-engine to the axle, is subject to very little maintenance ex- 
pense, and the efficiency of this electric drive is high. The 
feature, perhaps, which will most strongly appeal to railway men 
is the simplicity of this control, and the ease and certainty with 
which it can be handled by an ordinary unskilled operator. 


VARIATIONS IN PASSENGER CAR PAINTING PRACTICE 


The rather remarkable variations that exist in car painting 
practice—remarkable considering the amounts of money in- 
volved, and the need of saving some of the present huge paint 
outlay—-are presented in a paper read before the recent conven- 
tion of the American Chemical Society by Carl F. Woods, of the 
Arthur D. Litttle, Inc., laboratory of engineering chemistry, in 
Boston. 

As a sign of the present unscientific way of dealing with paint 
problems, Mr. Woods notes at the outset that although there 
has been in recent years a strong movement for the standardiza- 
tion of paint products, very little attention is being given to 
the proper application of the standardized paints themselves. 

There is no class of painting in which this is more clearly 
illustrated than in that of car finishing, for this is not a com- 
paratively simple operation like house painting, but on the 
contrary is a complex and highly skillful procedure, requiring 
expert labor and involving the application of many coatings. 

The object of car painting is both for protection and for 
decoration, although the latter consideration has exerted the 
greater influence on the modern practice of car finishing. It is 
possible to preserve the woodwork of a car body just as effici- 
ently by frequent painting with suitable oil paints as by covering 
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it with the ten to fifteen coats of paint and varnish customarily 
applied. The steam or electric car operated on the surface, how- 
ever, occupies a prominent position, and the public justly 
demands that it present a well kept exterior. 

The cost of painting the same type of car varies on different 
roads from $30 to $60, and in certain cases an even larger 
amount. Some roads are forced to repaint their cars every two 
years, and others with the aid of one coat of varnish each year 
are able to operate for ten to fifteen years before complete refin- 
ishing becomes necessary. It is particulary significant that those 
cars that have had the most expensive finishing are not of neces- 
sity the longest lived. It is obvious, therefore, that there are 
certain underlying principles upon which the durability of thc 
finish depends. | 

Car paints as a rule are mixtures of liquids and solids having 
widely different chemical and physical properties. While each 
succeeding treatment has its own specific demands, the entire 
paint coating must amalgamate and act as a unit to prevent 
separation of the various films under the physical stresses of 
service, produced by the expansion and contraction of the car 
under changes of temperature, and the wrenching and twisting 
incidental to operation. 

There are four fundamental operations in car painting which 
must be performed to obtain the proper finish and the desired 
durability : 

First, the pores of the wood must be thoroughly saturated to 
prevent the absorption of succeeding coats and to form a cement- 
ing bond between the wood and the paint films. 

Second, the natural inequalities of the surface must be сог- 
rected and a smooth, hard foundation prepared for the applica- 
tion of the succeeding color and varnish coats. 

Third, the required color must be applied in a smooth, homo- 
geneous film which is sufficiently thick to cover the underlying 
coats and which at the same time possesses proper elasticity. 

Fourth, the color coat must be covered with a film of varnish, 
both to protect the underlying paints from the effect of the 
weather and to obtain the glossy, smooth finish desired. It is 
necessary that this final coat be hard enough to withstand the 
abrasive action of sand and dirt and the general deteriorating 
effects of sun, wind and weather, but at the same time possess 
the maximuin amount of elasticity. 


Three distinct processes for car finishing are in use. These 
three systems тау be called the “lead and oil,” the "surfacer" and 
the “color and varnish” processes. Other methods of finishing 
are employed, but all of them are abbreviations or combinations 
of the three main types. 

The “lead and oil" process, the oldest system in use, consists 
in thoroughly saturating the wood with a thin paint of white 
lead and linseed oil, followed after proper drying by thicker 
coats of the same paint until the wood work is properly “primed 
and filled" On the foundation so prepared several coats (usu- 
ally three) of a special paint known as “rough stuff,” are 
applied. This consists essentially of a mineral silicate of mod- 
erate fineness mixed with white lead and ground in varnish. 
Such a paint dries quickly and can be brought, by rubbing with 
blocks of pumice, to a smooth, slate-like finish, which affords an 
admirable surface for the body color. After a sufficient amount 
of color has been applied, the entire surface is given several 
coats of varnish, allowing each to dry thoroughly before adding 
the next. 

The "surfacer" process was devised about thirty years ago to 
reduce the time, labor and expense of the old "lead and oil" 
system. The fundamental difference between the two processes 
is that the "surfacer" system omits the lead priming and filling 
and the "rough stuff" coats, but builds up the surface rapidly 
by the application of specially prepared paints. After the build- 
ing-up coats have been laid, the entire surface is rubbed with 
block pumice to the desired finish. From this point on, the 
process is identical with the “lead and oil” system, the “sur- 
Ғасег” process confining its efforts to the rapid preparation of a 
surface for the color coat. 

The “color and varnish” process is of very recent origin and is 
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а radical departure from the older “lead and oil" and "surfacer" 
systems. The fundamental idea of the new process is that the 
fewer the number of coats and the more similar these coats are 
in composition, the more durable will be the final results ob- 
tained. With this in view, a combination of coats is applied 
which are so composed as to prime the wood, prepare a surface, 
and obtain the desired color at the same time. This is accom- 
plished by employing heavy silicate paints, containing the proper 
color ground in the same kind of varnish, each coat possessing 
suitable drying qualities for its respective demands. Тһе best 
results are obtained by the use of dark colors, such as green от 
brown, because the principal ingredient may be ochre, umber or 
some other natural earth pigment which not only produces the 
desired shade, but is well adapted for preparing a foundation. 
The surface so obtained is covered with a coat of the body color 
ground in varnish, followed by one thick coat of finishing 
varnish. 

Each of the processes referred to has its specific faults and 
virtues. The “lead and oil" process, if properly applied, requires 
from three to four weeks and the application of ten or more coats. 
The “surfacer” process requires about the same number of coats, 
but, owing to the quicker drying of the surfacers, requires but 
two to three weeks for application. The “color and varnish” 
process is the simplest of all, and has been applied with appar- 
ently successful results in from six to eight days, with an appli- 
cation of four to six coats. 

The faults of the “color and varnish” process are not as yet 
thoroughly understood, as the method is of very recent devel- 
opment and has not been subjected to the test of long continued 
service. It should be understood that the aim of this shorter 
process is durability at the lowest cost, and that appearance is 
in a measure sacrificed; but it is claimed that the finish obtained 
is fully as durable as by the older methods, that it is free from 
many of their faults, and that it produces a finished appearance 
sufficiently good for the purpose. On the other hand, the process 
is dependent upon specially made paints in which adulteration is 
difficult of detection, and which if carelessly made are not only 
short lived, but render more difficult the refinishing of the car. 
The system is only applicable to dark colors, as the lighter and 
more brilliant pigments do not possess sufficient covering power, 
but this is not in itself a failing, as the use of dark green and 
brown colors is rapidly increasing, owing to the greater stability 
and length of life obtained. In this connection it is of interest 
to note that the Pullman Company have adopted a brown body 
color as the most satisfactory shade available, while a large 
proportion of the railroads, both steam and electric, employ a 
color of similar nature. 

It has been shown by actual results that a saving of $20 to 
$30 can be made on the painting of each car and an increase in 
life obtained of from 5 to 10 years by the adoption of scientific 
methods of finishing. It is probable that no one of the methods 
in use embodies the maximum efficiency possible of attainment, 
and in view of the very large amount of money involved it is 
desirable that the entire subject be given careful study by tech- 
nical chemists. 


CARS AND LOCOMOTIVES ORDERED DURING 1909 


Statistics compiled by The Railway & Engineering Review 
show that 3,233 locomotives, 185,445 freight cars, and 3,980 pas- 
senger cars were ordered during the year. This is very near the 
total of locomotives ordered in 1907, which was 3,482; but 
very much less than 1906, 5,642, and 1905, 6,265. The addition 
to tractive effort is not, however, clearly indicated by these 
figures, as the size and capacity of locomotives continues to 
increase. 

3,980 passenger cars were ordered in 1909 as against 1,319 in 
1008; 1,701 in 1907; 3,402 іп 1906, and 3,289 іп 1905. 

185,445 freight cars of all kinds were ordered in 1000 as 
against 62,660 in 1908; 151,711 іп 1907; 310,315 in 1906, and 
341,315 in 1905, which was the largest year. 
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PASSENGER COACH WITH WARD EQUIPMENT COMPANY VENTILATORS. 


PASSENGER CAR VENTILATOR. 


As the result of a great deal of experimenting under actual 
service conditions, and extending over a considerable period 
of time, a passenger car ventilator has been developed by the 
Ward Equipment Company, of New York City, which is said 
to give practically ideal results. As a matter of fact, several 
cars equipped with this ventilator and operating under very 
severe conditions, as concerns ventilation, have been running 
for over a year with splendid results. 


Some idea of the construction ard application of the ventilator 


SHOWING APPLICATION OF VENTILATOR. 


may be gained from the accompanying photographs. It is made 
in one piece and is of cast iron. so that it will not corrode wheri 
subjected to weather conditions, gases from coal, etc. The con- 
struction of the ventilator, with the sloping top and sides and 
the design at the bottom of the sides, is such that the air 
striking it is deflected downward, inducing a current of air 


from inside the car. Ап idea of the rapidity with which the 
air may be changed in the car may be gained from the fact 
that a smoking car filled with smoke may be cleared in from 
three to four minutes. Having a ventilator on every sash insures 
uniform ventilation throughout the car. 

The design is such that cross winds are deflected and there 
are no down draíts on the heads of the passengers. It is impos- 
sible for rain, snow, cinders, dirt or dust to find their way into 
the car through the ventilators. Cars equipped with these 
ventilators have been used on runs through long tunnels where 
the traffic is very heavy; it was possible to leave all of the 
drop sashes in the car wide open without smoke or gases ` 
entering the car. 

In applying the ventilator the drop sash is not disturbed and 
no change is necessary in the construction of the car. It is thus 
possible to apply it, if necessary, while the car is standing in 
the yards or in the terminal between runs. А small light of 
glass is placed on each side of the ventilator, thus increasing the 
volume of light in the clear.story and throughout the car. The 
wire gauze is done away with; this is very expensive to main- 
tain because of rapid corrosion and is not very effective because 
of the holes becoming filled up with dust or dirt. 


SELF-CLEARING ASH PANS.—The reports received by the Block 
Signal and Train Control Board up to November r, 1909, cover 
a total of 50,879 locomotives. Of this number 26,336 are equipped 
with pans that are designed to meet the requirements of the 
law. The reports indicate that a further number of 19,676 loco- 
motives are expected to be properly equipped before January r, 
1910. Of the total number of engines reported, 2,813 come ип. 
der the exception in Section 6 of the law as not requiring ash 
pans, and 25 are to be retired from service before the end of 
the year. This leaves 2,029 locomotives, of the total number 
reported, which apparently remain to be equipped after January 
I, 1010. 


RECEIVERSHIPS IN 1909.—According to the Railway Age Ст 
zette the number of steam roads that went into the hands of 
receivers in 1909 was 5; their aggregate mileage, 859; their 
stock, $30,549,000; their funded debt, $47,546,000; and their total 
capitalization, $78,095,000. 


HEAVY CONSOLIDATION LOCOMOTIVE. 


PENNSYLVANIA RAILROAD. 


What is said to be the heaviest freight train ever hauled by 
one locomotive in this country, and probably in the world, was 
moved over the Pennsylvania Railroad between Altoona and 
Elona, Pa., on June 22, 1909, when locomotive No. 1113 pulled a 
train of 105 steel coal cars, loaded with 5,544 tons of coal, for 
a distance of 127 miles in seven hours and twelve minutes, or an 
average speed of 17.6 miles per hour.* The maximum grade over 
this section of the road is but 12 ft. to the mile. The total 
weight of the train, including engine, tender and caboose, was 
7,644 tons, and the weight of the train behind the tender about 
7453 tons. The train was about 3,600 ft. long. 

The locomotive that made this record was built at the Juniata 
shops of the Pennsylvania Railroad, and is one of what is known 


as class H8b. It was designed in the mechanical engineer’s 
office at Altoona and is an excellent example of a very powerful 
consolidation engine equipped with drivers which permit moder- 
ately high speed and with sufficient heating surface to make 
such speeds, as for instance, 20 miles per hour, attainable for 
long distances at practically full tractive effort. A factor of 
adhesion of nearly five was adopted in order to be assured that 
the full power of the engine could be delivered even under dif- 
ficult rail condiitons. A high factor of safety in a freight loco- 
motive is also of great benefit in starting a heavy train out of 
the yards without the assistance of a pusher.. 

The illustrations show a number of the more interesting feat- 
ures of this locomotive. Possibly the most prominent impres- 


* This record is claimed to have since been exceeded by a train on the Virginian Railway. 
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sion given by a general examinatión of them is that of massive- 
ness. Because of the large power to be developed there was no 
occasion to save weight at any point, as great weight would be 
needed for adhesion, and as a result massive steel castings, of 
undoubted strength, are found at every point where weakness 
might occur. This feature is particularly noticeable in the brac- 
ing of the frames, which is unusually well taken care of. 

Boiler.—A boiler of sufficient capacity is, of course, the most 
important feature of the design of a locomotive intended for 
what might be termed "capacity" work on a railroad, either 
freight or passenger. А study of the boiler drawing and of the 
table of heating surfaces and ratios shows that this feature was 
well recognized and had been given careful study. The desigu 
of the boiler, however, must necessarily be dependent to a con- 
siderable extent on the fuel available and while with the fuel 
conditions of some roads this boiler would probably not give the 
full locomotive capacity at 20 miles per hour, under the proper 
conditions is undoubtedly will do so and in fact service tests of 
long duration have demonstrated this. The shell has but two 
courses, the front one being the conical course, measuring 78% 
in. outside diameter at the front end and 84 in. at the back end, 
the sheet being 8 ft. 114 in. in length. The second course is of 
uniform diameter and is 7 ft. 214 in. in length; it is in the center 
of this course that the dome is located. The design of the dome 
is somewhat unusual; it is made of 34 in. steel plate pressed into 
shape ; its outside diameter is 31 in. and its height above the shell 
15% in. 

The firebox is of the customary Pennsylvania Belpaire type 
with a 5 in. mud ring. The side sheets, both inner and outer, 
are straight at the back and bellied out to fit the shape of the 
shell at the forward end. Тһе back tube sheet is set in some 
distance from the face of the mud ring, as is shown in the longi- 
tudinal section. Тһе boiler illustration shows the location of 
the interior feed pipe, which connects to the double check valve 
on the back head of the boiler and discharges at a point about 
3 ft. back of the front tube sheet and above the top of the tubes. 
This pipe is about 4 in. higher at the front than at the back end, 
so that it drains toward the check valve. The tubes are but 15 
ft. in length, but number 465, giving а heating surface of 3,652 
sq. ft. 

Frames.—The frames are of wrought iron or cast steel in two 
sections, the connection being between the first and second 
pedestals at a point directly beneath the guide yoke. They are 
normally 4 in. in width and measure 8 in. in depth over the 
pedestals, and at other points from 4 to 7 in. on the various 
rails. They are forged to include the seats for the vertical keys 
holding the saddle and cylinder castings, both front and rear. 
The front section of the frame extends continuous to the bumper 
beam. The frame bracing, as above mentioned, is ample, the 
principal braces being a broad steel casting placed horizontally 
across the frames above the first pedestal; a heavy vertical 
frame brace just beneath the guide yoke, which supports the 
brake cylinders; a heavy brace, across between the second and 
third pedestals, consisting of a horizontal steel casting over 30 
in. in width, below which is a substantial casting placed ver- 
tically and connecting to all four rails, this being also bolted to 
the horizontal brace; also, just back of the third pedestal is a 
brace which supports the forward end of the mud ring. Тһе 
frames are secured to the boiler between the cylinders and the 
front mud ring by four belly braces. The front bumper beam 
is also most substantial, consisting of three steel castings, one 
between the frames, including the guide for the truck pin, and 
two outside the frames for wing castings. None of these are 
fastened to the cylinders. A similar design is found at the tail 
casting, which is in three parts, all being arranged to lip over 
the frames at the top, where they are secured together. The 
arrangement of the spring rigging and equalizers is clearly 
shown in the illustrations. 

Guide Yoke.—The guide yoke is formed of two duplicate steel 
castings, joined on the center line. It is securely fastened to 
the frames bv both vertical and horizontal bolts and is also 
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FRAMES—CLASS НВ CONSOLIDATION 


bolted to the vertical frame brace. The bearing for the link 
trunnions is secured to the outer end of the yoke, as is shown 
in the illustration. 

Reverse Shaft Support.—An interesting design in cast steel 
is found in the support for the reverse shaft located on top of 
the frame between the second and third drivers. This has an 
extension outside the frames and carries a bearing for the outer 
end of the reverse shaft, the arm of which connects to the ra- 
dius bar of the valve gear through a slip joint. This support, in 
section, is in the shape of an inverted U, giving great stiffness 
without excessive weight. 

Cylinders.—As is customary on the Pennsylvania Railroad, the 
cylinders are cast separate from the saddle. The saddle casting 
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in this case has a passage which conveys the steam from the 
steam pipes and emerges in the center just above the. frames, 
where it is continued by a short steam pipe with a slip joint con- 
necting to the center of the valve chamber. The exhaust pass- 
age in the saddle is single and connects to its continuation in 
the cylinder casting directly, without the use of an extra pipe. 
In the cylinder casting the exhaust passage divides and emerges 
front and back just back of the valve chamber. Тһе valve 
chamber heads are specially designed to connect and furnish the 
passage for the exhaust steam from the end of the valve cham- 
ber to this passage in the cylinders. In this manner the castings 
for both cylinders and saddle are very much simplified and are 
capable of being designed with greater assurance than is pos- 
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SADDLE CASTING—CLASS Н8В LOCOMOTIVE. 


sible where the passages are all contained in one casting. The 
illustrations show the details. The frames are in slab form 12 
in. in depth, where they pass between the cylinders and saddle 
and are set into recesses in both of these castings, which are 
secured together above and below as well as through the frames. 

Valve Gear.—A design of Walschaert valve gear, which is all 
in one vertical plane has been permitted by setting the valve 
chamber 5 in. outside the center line of the cylinders. The 
valve gear is a very straightforward simple arrangement. The 
valve stem connects to a crosshead supported by a bracket set 
on top of the guides, to which is also connected the combina- 
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tion lever. The link is supported back of the guide yoke, and 
its lower extension at the connection for the eccentric rod has 
a lever arm of 24% in., bringing this point almost to the center 
line of the drivers. The path of the pin on the return crank, 
or double the amount of eccentricity, is 2234 in. and the length 
of the eccentric rod is such that the bottom of the link swings 
farther back than forward of the vertical center line dropped 
from its trunnion, in order to improve the steam distribution. 
The reversing is done through a slip joint on the radius bar, 
which extends back of the link, the arm on the reversing shaft 
being 2 ft. 10 in. in length. 


Ash Pan made of М Tank Steel 
using 4” Rivets about 5 Pitch 
unless otherwise specified. 
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PENNSYLVANIA RAILROAD CLASS H&B CONSOLIDATION LOCOMOTIVE. 


Ash Рак. One of the illustrations shows a design of self- 
dearing ash pan of large capacity, that has been applied to 
these locomotives. Its greatest point of interest is in the de- 
sign and method of operating the doors, which in this case are 
hinged on either side and swing downward and outward. They 
are held in a closed position by a toggle joint arrangement, which 
insures them being securely fastened when closed without put- 
ting any great strain on the dumping gear. There are two large 
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CYLINDERS—CLASS НВ. 


hoppers, front and back of the axle, each having individual door 
operating gear. The illustrations show that netting has been 
liberally used, both at the front and rear of the pan, and that 
no air openings are provided on the sides. 

The general dimensions, weights and ratios are as follows: 


GENERAL DATA. 


GORE Or уғата ОИ ЕР И И 4 ft. 8% in. 
КӨРДЕ» io: nasci СЕРИЯ ROT ақы Sac СРО Freight 
ТАТАР АА ТЫ ы ЕУ А АРЫС ЕГЕ SORE ЕО Bit. Coal 
Tractie STONE О И Ir EM RE PEP ED Re 42,661 Ibs. 
Weight in working Отаве сега у tad Rx UII овал 238,300 lbs. 
Weight Un VERBERE oss ооа ву CEN A пака ERE SOUCI a^a wha 211.000 lbs. 
Weight on Ténding Ж ИСЛЕ Ез pS oes лиле Ea sore oda dero 27.800 Ibs. 
Weight of engine and tender in working огдег................ 396,300 lbs. 
Wheel hase. бека вен ea es 17 ft. 14 in 
Wheel hase: Тобе ран ина emo ois a^ ааа caver 25 ft. 914 in 


Wheel base, engine and (епдег............................. 59 ft. 554 in. 


RATIOS. 


Weight оп drivéra = TPAC GE fast, сз е звън акаа PUE ale nis 4.95 
Total weight ctc ЗОНУ ПОР ооо а ЫРЫ “уха 5.60 
Tractive effort X diam. drivers + heating surface.................. 690.00 
Total heating surface <- grate агев................................. 69.64 
Firebox heating surface — total heating surface, per сепї.............. 4.88 
Weight on drivers — total heating surface............ ЕЯ bas 54.96 
Totál weight ЧЕ total beating burine: уе асан cess 62.05 
Volume. both cylinders, си, $6421... 444. иза esa ess adage sles VA aora rd 14.66 
Total heating surface: + vol еүйп6бег8:“4--.>-У55%».%%»-4%%4-55%5.5 261.91 
Grate ӘЛЕК <= ҰС); СУЩЕЕ. necne ve massa epe er er V3 OS RARE 24 3.76 
CYINDERS. 

GS АТЕСТАТ РЕ ее Simple 
Diameter and ЗО Sonos enee S ws aid a V еса Ө 24 x 28 in. 
VALVES. 

Kind Sra sot ees weed ees 93933 кана FARVRAWWEAM Ga жықса қатық? Piston 
т у rnt Wn ny VO deg e а Jv st eR d Qa d e o dI 14 in. 
Greatest travel И ИА 6 in. 
Steam’ Iun Канае CORE EQ, av» RISE ove EUR mas а woes % in. 
Exhaust У; - О RERO dude ruo rg РИ ИО in. 
IE ou decreases E OT USE о КС ТРЕСТ RR ES quiz 3, 16 in. 
WHEELS 
Driving, diameter OVER res, СВ 62 in. 
Driving. thickness OU UTER. Cour evo 2d ca rad Sd Kika «e XR RR 3% in. 
Driving journals, main, diameter and length................. 10% x 18 in. 
Driving journals, others, diameter and length................. 9% x 18 in. 
Engine track wheels, Фатеев рада a рә 33 in. 
Engine truck, ТОМА 66:5. 0.540 aS ein ps n нет а Frey Y. v de ir 514 x 10 in. 
BOILER. 

SEMI, vonidus ess sues t dex ale sr erede Uns id AVR FOE WEN aba ee Belpaire 
а ГА ОРУСТУ baled БАЯУЫР Тұз 254% 6 баз ока Ка. 205 Ibs. 
О. бе Brat Cite ТРИ ГЕ 7634 іп. 
Firebow Т and WIG ОДНО 110% х 72 in. 
Firebox: plates, thicksieees.. 0.4 42 o oA vasa а шека 5/16, M, in. 
Геро, WALES SPRE G3 oss osa v Seco One vi Wee exea I Mes pie ur Ер» in. 
Tubes, number and outside ФШатегег........................... 465—2 in. 
ABO SOMBER: Орел ыа» оаа a a do ais Mec мел aks 15 ft. 
Heatng "anrface; talleB Аорта У булмы EAS R REESE 3,652 sq. ft. 
Heating surface; ЖтеБек oua Corin vds vole» e sla n omo ре ааа а арі 187 sq. ft. 
Heatbng 'surace, total ыза уызы РРР 3,839 sq. ft. 
„Ёз үө ЧОРДАГЫ КҮСЕ УГЛУ Л ККИ ОГ? 55.13 sq, ft. 
Smolestacio. min. ОШИП DET” ыса a hela or X кета oe ue re ЫЗ 17 in. 
smokestack, height above Tall. ius «oscar Vana c maya ler ala казбай вл 180 in. 
Center of boiler above Tall. ира epo к а Np S ME ES B Rae Иан 117 in. 

| TENDER. 
Weight ЖИ к 158,000 Ibs. 
Wheels diameter АО ОЕ ram vmi Fou dla eked Beach redi 86 in. 
lournals, diameter- апа Теп. осна CHE aree 515 x 10 in. 
Mater о ro Ga fa sta А Ы лаза рава 7.000 gals. 
COM CRBBEIOR ЧМО КИО EG Cs 17.5 tons 


PANAMA CANAL.—Estimates of the sums required for the 
most economical conduct of the construction work during the 
next rscal year amount to $48,000,000. This total is larger than 
those unfamiliar with the conditions at the Isthmus anticipated, 
but the reasons for it are sound. The rate of progress now is 
very high, amounting during September to 2,840,000 cu. yd. of 
excavation, 452,000 cu. yd. of fill-in dams, and 21,500 cu. yd. 
of concrete. The heavy interest charges on the great sums al- 
ready spent make it advisable to push the work to the full eco- 
nomical capacity of the plant and organization. This capacity 
is greater than was anticipated, and consequently it is advisable 
to spend more each year and complete the canal sooner than will 
be possible with smaller annual appropriations.—The Engineer- 
ing Record. 


ACCURATE MEASUREMENTS.—A mechanic with his caliper gauge 
can readily detect differences of 1-І0,000 of an inch; and a good 
tool maker with suitable parallel jaw calipers can detect differ- 
ences of about т-50,000 of an inch. Experts can detect a dif- 
ference when working on small wires of one or two thousandths 
of an inch by the sense of touch or feeling and without the use 
of calipers. —H. De В. Parsons. 


BEMENT-MILES CYLINDER AND PISTON VALVE CHAMBER BORING MACHINE, 


LOCOMOTIVE CYLINDER AND PISTON VALVE 
CHAMBER BORING MACHINE. 


The locomotive cylinder and piston valve chamber boring 
machine, shown in the illustration, will bore and face both ends 
simultaneously of cylinders up to 60 in. in length. This design 
has just been brought out by the Bement Works of the Niles- 
Bement-Pond Company. Тһе boring bar is a steel forging 7 
inches in diameter, has a continuous traverse of 11 feet by hand, 
fast power traverse in either direction, and automatic reversible 
boring feeds. Тһе feeds are six in number and are actuated 
by a screw through a protected nest of gears; they are engaged, 
changed or reversed by a conveniently placed lever. The screw 
feed is of special advantage when boring piston valve chambers 
where the cutting is not constant, but is interrupted. 

The main table is supported on four large elevating screws, 
the nuts of which are revolved by hand or power. The cross 
table is 54 inches wide in the direction of the machine's length by 
72 inches long transversely; the top suríace is fitted with T-slots 
for clamping the work. Тһе table has a cross traverse of 30 
inches and a longitudinal traverse of 18 inches by hand. The 
minimum distance from the center of the boring bar to the table 
is 30 inches, and the maximum 51 inches. 

The facing heads are provided with tool slides having com- 
pound motion and are clamped in the boring bar sleeves. They 
have automatic star feed, and when not in use may be allowed 
to hang in place. The minimum distance between the facing 
heads is 20 inches, and the maximum 60 inches. When ordered, 
boring heads of various sizes may be provided to meet require- 
ments. The machine is driven by a 20 horse-power motor geared 
direct and operated by a reversing controller. The same motor 
raises and lowers the table and operates the fast traverse to 
the bar. 


HEADLIGHTS IN INDIANA.—The Railroad Commission of 
Indiana, after considerable investigation, has issued an order 
directing that headlights of 1,500 candle-power be used. The 
Indianapolis News, in commenting оп this, says: "No oil lamp 
has yet been devised, as far as the commission could learn, which 
will attain the required candle-power, unless it be some modified 
form of the gasoline lamp. It is expected that the new lamps 
to be put in will be either electric or acetylene. Concerning 
a choice between these two, the commission has nothing to say." 


SUPPLYMEN'S ASSOCIATION AT THE ATLANTIC 
CITY CONVENTIONS. 


John D. Conway, secretary of the Railway Supply Manu- 
facturers’ Association, 313 Sixth avenue, Pittsburgh, Pa., has 
issued a circular announcing the principal features of the 
arrangements for the Master Car Builders and Master Me- 
chanics’ conventions at Atlantic City, N. J., June 15-22 next. 
The exhibits and the offices of the association will be located 
on Young's Pier as before, with the exception of the track 
exhibits, which will be placed as they were in 1000, on the 
tracks of the Philadelphia & Reading Railway, about 200 
yards from the convention pier. 

Contract has been let for the erection of exhibit structures. И 
provides for 69,000 square feet of exhibit space, exclusive of 
aisles, and 40 cents per square foot will cover the cost of 
erecting structures and providing the usual facilities. The color 
scheme will again be green and white. А telephone will be 
provided between every two exhibitors with free local service 
from Monday, June 13, to Thursday, June 23. The upper floor 
of Exhibition Hall will not be used, and the lower floor will 
have ceiling and walls calcimined white. Eight candle-power 
electric lamps will be placed 2 feet apart along each of ten 
cornice lines and will be lighted throughout the day, so that 
each aisle will have two rows of these lights and each booth 
a row at the front and a row at the back. Annex court contains 
large spaces which may be built largely to suit occupants. The 
annex will have the column and panel construction substan- 
tially as in 1909, but very heavy exhibits cannot be placed on 
this end of the pier. Exhibits of medium heavy weight can be 
put in the addition to the hotel men's annex in the side spaces, 
as these are over concrete piles, but only light exhibits can 
go in the center spaces. 


Power for operating exhibits will be furnished as hereto- 
fore. An additional boiler and a larger motor-driven com- 
pressor will be installed, and it is expected that with these 
additions all reasonable demands can be met. 

Application for space should reach the secretary by January 
31. On February 16, in Pittsburgh, space will be assigned to all 
exhibitors who have made application prior to that date, and 
the procedure will be substantially the same as in 1000. Тһе 
exhibitors, if any, whose requirements, in the judgment of the 
exhibit committee, make it imperative that they be specially 
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taken care of, will be assigned space first. Lots will then be 
drawn to determine the order in which exhibitors may choose 
space. Ш a representative of the exhibitor is present, he may 
choose in his turn; if there is no representative present, the 
application will be used as a guide in assigning the best space 
possible. The number of advance applications already received 
indicates a very great demand for space. 

Mr. Conway calls attention to the resolution of the execu- 
tive committee, prohibiting the distribution of souvenirs at the 
conventions; and also to the rule prohibiting the distribution 
of advertising matter from booth to booth. 


NEW 36-INCH DRESES RADIAL DRILL. 


The Dreses Machine Tool Company, Cincinnati, Ohio, in re- 
designing its line of radial drills, has given special attention to 
simplicity in the driving mechanism. Опе pair of bevel gears 
is carried inside of the column, thus obviating the use of the 
customary spur gears, one shaft and two bearings. Тһе arrangc- 
ment for transmitting the power to the drill spindle from the 
bevel gears remains the same as that used on previous designs. 

The elevating screw is placed in a recess in front of the 
column, protecting it from damage and not impairing the swing 
of the machine. The lever protruding through the arm, near the 
column, operates a double friction which starts, stops, engages 
the back gears and reverses the spindle for tapping; any of these 
changes may be made while the machine is running. The lever 
above the one just mentioned sets the machine for tapping and 
also reverses the spindle at a ratio of 5 to 7, while the former 
lever reverses the spindle at a ratio of 1 to 4 forward and back- 
ward. A knurled screw on the main operating lever adjusts 
the gripping power of the driving friction clutch so that taps 
will not be broken off when striking the bottom of the hole. 

The head is moved on the arm by a rack and spiral pinion and 


NEW DESIGN OF DRESES RADIAL DRILL. 


is clamped by the lever at the rear of the vertical shaft carrying 
the worm that drives the feed. The quick return is through the 
four-handled pilot wheel which automatically engages and dis- 
engages the feed. The feed is of the all-geared type. It has 
four changes which are varied by a ducking key in connection 
with the knurled shiftable knob on the vertical worm shaft. 
The spindle has an automatic stop and is graduated for depth. 
The teeth are cut away at the extreme end of the rack to avoid 
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breakage when the spindle is fed to the limit of its travel. 

A novel feature of the machine is the connection of the 
column carrying stump, column and table. The column fits into 
the stump and rests on roliers for easy movement. The table 
encircles the lower stump and a small part of the column and 
by depressing the lever shown in front, a screw binds all three 
substantially together. This lever is always within reach of 
the left hand of the operator, without changing his position. 
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DRESES RADIAL DRILL. 


A tension screw below the lever always insures a working fit. 
The table is supported at its outer end by a stand having an 
adjusting screw so that it can always be kept at right angles 
with the spindle. 

The machine is built with a cone pulley for belt drive, or con- 
stant or variable speed motors may be mounted on an attached 
sub-base. It drills to the center of a 73-in. circle, takes 58 in. 
under the spindle, and weighs about 3,600 pounds. 


AN ELABORATE TRAIN Ferry.—The train ferry between Sass- 
nitz, Germany, and Trelleborg, Sweden, a distance of 65 miles, 
was placed in operation by the two governments during the past 
summer. The ferries make the passage in four hours. Each is 
370 ft. long over all, 53% ft. wide, has a maximum speed of 
16% knots and will carry eight cars. The boats are fitted as 
passenger steamers, and in addition to carrying the cars have 
dining room, smoking room, and berth accommodations for 141 
passengers. Тһе staterooms are below the car deck, and pro- 
vision is made for the first-class dining room and smoking room 
on a separate deck over the cars.—The Engineering Record. 


DELAY то PASSENGER TRAINS.—The monthly report of delays 
to passenger trains on the steam railroads in the State of New 
York, issued by the Public Service Commission, Second Dis- 
trict, shows that for the month of October 56,230 trains were 
run, of which 84 per cent. were on time at division terminals. 
The average delay for each late train was 24 minutes, and the 
average delay for each train run was 3.9 minutes. Тһе principal 
causes of delay were waiting for trains on other divisions, 30 
per cent.; train work at stations, 16.5 per cent.; waiting for 
train connections with other railroads, 14.7 per cent.; meeting 
and passing trains, 7.5 per cent.; wrecks, 5.2 per cent. 
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FLOATING REAMER HOLDER FOR VERTICAL TURRET 
HEAD BORING AND TURNING MILLS. 


A floating reamer holder that has a number of advantages 
making it a most valuable appliance for users of vertical turret 
head boring and turning mills has been placed on the market 


FLOATING REAMER HOLDER ASSEMBLE). 
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by the Colborn Machine Tool Company, of Franklin, 
Pa. Any make or style of reamer, whether solid ог 
shell, adjustable or non-adjustable, can be used, it beirg 
only necessary that it have a Morse taper shank. The 
holder can be used on any make or style of vertical 
boring mill having a turret with flat sides. 

Users of chucking machinery appreciate the advant- 
age of using a floating reamer on the final finishing 
ot the work, before removing it from the machine. 
When a геатег is held rigidly in position it is liable 
to produce a taper hole or ream the hole too large. 
With any machine like a boring mill, having a turret 
with a cross movement, the floating reamer is indis- 
pensable. This type of machine depends upon a center 
stop to bring the turret holes into alignment with (һе 
main spindle to which 1$ attached the chuck or holding 
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DETAILS OF FLOATING REAMER HOLDER. 


fixture. Unless special саге is exercised the operator will not 
bring the turret back to exactly the same position every time, 
even with the positive stop. The pressure of the hand on the 
crank handle is very likely to vary enough to change the exact 
alignment of the turret and the spindle a few thousandths of an 
inch, and reaming a hole with a reamer rigidly fixed in the turret 
would, under these conditions, cause the hole to be tapered or 
enlarged to a greater or less degree. This may be overcome by 
having the reamer so held that its axis is always maintained 
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parallel to the center of hole, but at the same time so arranged 
that it has a slight self-adjusting tendency radially so that the 
hole and reamer will automatically keep in perfect alignment 
with each other ‘his is what is accomplished by the use of the 
device shown in the illustration. 

Referring to the drawing: Plate A is made to fit the face of 
the turret on any size or make of boririg mill, and is fastened 
to it by four filister head screws. Sleeve C is held in plate 
A by two steel pins B, which are tight in plate A and made 
to fit freely in bayonet grooves D. Reamer holder E floats on 
sleeve C, the floating motion being obtained through the four 
steel pins G extending into the driving ring F. Two of the 
pins are tight in the holder E and two in sleeve C. The faces 
of sleeve C, driving ring F, and reamer holder E are held tight 
against each other by means of spring H, which insures the 
reamer being held true. Spring Н is adjusted by means of 
nut I, which is turned with a spanner wrench furnished with 
each holder. It will be seen that plate A is the only part of the 
device that has to be made special to fit different makes of boring 
mills. 

The photos show the various parts of the device in detail 
and assembled. The holders are made in two sizes, the No. 1 
having a No. 4 Morse taper socket and capable of holding 


FLOATING REAMER HOLDER. 


reamers up to 3 inches in diameter, the No. 2 having a No. 5 
Morse taper socket and capable of holding reamers up to 4 
inches in diameter. 


———— 


INTERNATIONAL RAILWAY FUEL ASSN. 


The second annual meeting of the International Rail- 
way Fuel Association will be held at Hotel La Salle, 
Chicago, Ill, оп May 23, 24, 25 and 26, 1910. The 
papers to be presented at the meeting and the commit- 
tees in charge are as follows: 


"Grade of fuel most suitable for locomotive use, соп- 
sidering cost per unit of traffic and best interests of 
producer. Recommended methods of preparing coal as 
to size for locomotives.” J. С. Crawford, chairman, 
fuel engineer C, B. & Q. R. R, Chicago; Le Grand 
Parish, S. M. Р., L. S. & M. S. Ry, Cleveland, Ohic; 
Curtis Scovill, A. С. 5. A., Central Coal & Coke Coni- 
pany, Dallas, Texas. 

"Standard uniform blank for reporting all items of 
cost in connection with fuel stations and handling fuel, for all 
types of stations and conditions." В. Emerson, chairman, Asst. 
to Gen. Mgr, Lehigh Valley К. R., So. Bethlehem, Ра.; F. V. 
Hetzel, chief engineer, Link Belt Co., Nicetown, Ра.; E. A. 
Averill, editor AMERICAN ENGINEER AND RAILROAD JOURNAL, New 
York, М. Ү.; М. M. Rice, С. S. K,, A. T. & S. Е. Ry., Topeka, 
Kans. 

“Accounting for fuel consumed. Individual records of per- 
formance.” W. E. Symons, chairman, C. G. W. Ry., Chicago; 
Е. А. Foos, С. C. Fuel, Rail and Tie Dept, С, В. & О. В. R, 


FEBRUARY, 1910. 


— ÀM— — M MÀ 


* 


AMERICAN ENGINEER AND RAILROAD JOURNAL. 77 
—————M————————————————MMMÀM— MÀÀMÁÁ—MÀMMM— à 


FLUE CUTTING MACHINE WITH Ó-INCH TUBE IN POSITION TO BE CUT. 


Chicago; E. J. Roth, Jr., fucl inspector, B. & O., Baltimore. 

"Methods of purchasing fuel with regard both to traffic con- 
ditions and to producers interests. Relation between producer 
and railroad." W. H. Huff, chairman, V. P., Victor-American 
Fuel Co., Denver, Colo.; L. L. Chipman, С. S. M, Fidelity 
Coal Mining Co., Kansas City, Mo.; W. K. Kilgore, fuel agent, 
C. M. & St. P. Ry, Chicago. 

"Methods of supervision, instruction and encouragement ‘n 
locomotive operation to secure greatest efficiency in fuel con- 
sumption.” D. Meadows, chairman, Asst. Div. M. M. Michigan 
Central К. R., St. Thomas, Ont.; W. C. Hayes, Supt. Locomotive 
Operation, Erie К. R., New York, N. Y.; J. McManamy, В. Е. 
of E., Pere Marquette К. R., Grand Rapids, Mich. 

"Character of membership that should be encouraged in 
the association and steps to secure that membership." S. L. 


The officers of the Association are: Eugene McAwuliffe, presi- 
dent, ’Frisco Lines, Chicago, 11.; W. C. Hayes, first vice-presi- 
dent, Erie Railroad, New York, N. Y.; J. H. Hibben, second 
vice-president, М. К. & T. Ry., Parsons, Kans.; D. B. Sebastian, 
secretary, С. В. I. & P. Еу, 327 La Salle Station, Chicago; J. 
McManamy, treasurer, Pere Marquette R. К., Grand Rapids, 
Mich. i i 


FLUE CUTTING MACHINE. 


A flue cutting machine, having a capacity for cutting tubes ər 
pipe from % to біп. in diameter has been placed on the marke: 
by Joseph T. Ryerson & Son, of Chicago, Ill. The machine 
is very rapid in operation. The cutter wheel is direct con- 
nected by means of a knuckle joint shaft to a 12 by 3 in. pulley, 
which operates at about 200 r.p.m. The object of the knuckle 
joint drive is to permit the tubes or pipes to be run out back 
of the machine so that they may be cut to any desired length. 
The feed of the cutter is accomplished by means of the hand 
lever shown, a balance weight being provided to secure an auto- 
matic release. The lever is so balanced that it requires but 
very little pull upon it to cut tubes of any size. 

The rollers on which the tubes revolve are arranged so they 
can be brought close together or spread apart quickly to the 
proper distance for taking care of the various sizes of tubes 
or pipe. For reaming out the slight burr from the inside of the 
tube, which is sometimes caused by the cutting wheel, a fluted 
reamer is provided and attached to the end of the shaft as 
shown in the illustration. This reamer will ream. tubes up to 
and including 3 inches in diameter. A larger reamer for tubes 
of greater diameter can be furnished an4 attached to the oppo- 
site end of the shaft just outside of the end bearing box. The 
machine is practically noiseless in operation and weighs approxi- 
mately 825 pounds. 


ARBOR FOR SHELL TOOLS. 


A new arbor for shell tools is about to be placed on the 
market by the Cleveland Twist Drill Company, of Cleveland, 
Ohio. The essential difference between this patent arbor and 
the regular type is that it is equipped with an adjustable collar 
provided with integral keys which slide in longitudinal keyways 
in the arbor. The arbor is also threaded for a short distance to 
receive an adjusting nut which bears on the collar. The collar 
engages the shell reamers in the usual way. 

Perhaps the chief advantage of the new arbor is the quick- 
ness and ease with which it releases the shell tool, no matter 
how tightly it may have become jammed on the arbor; a turn 
or two of the adjusting nut is all that is required, with no neces- 
sity for removing the arbor from the spindle and no excuse for 
the vise and hammer methods which often cause considerable 


ARBOR FOR SHELL TOOLS—CLEVELAND TWIST DRILL COMPANY. 


Yerkes, fuel agent, Queen & Crescent System, Lexington, Ky. 
*Methods of kindling locomotive fires." 
Asst. to С. SM. P., C. В. I. & P. Ry, Chicago. 


C. F. Richardson, 


damage. Another decided advantage is the fact that the collar 
can always be set'so as to allow the shell tool to fit snugly on 
the arbor, and yet fully engage the collar keys with its slots. 


PERSONALS. 


Edward Wees has been appointed general foreman of the Ann 
Arbor Railroad at Frankfort, Mich. 


G. R. West has been appointed general foreman of the Detroit, 
Toledo & Ironton at Springfield, Ohio. 


J. T. Andrus has been appointed purchasing agent of the 
North Coast Railroad, with office at Spokane, Wash. 


J. E. Mourno has been appointed assistant air-brake instructor 
of the Chicago, Rock Island & Pacific, with office at Chicago. 


John D. Conway, secretary of the Railway Supply Manufac- 
turers’ Association, has changed his address to 313 Sixth avenue, 
Pittsburgh, Pa. 


W. J. Davis has been appointed general foreman of the De- 
troit, Toledo & Ironton at Ironton, Ohio, vice J. H. Hott, 
resigned. 


A. L. Roberts has been appointed mechanical engineer of the 
Lehigh Valley Railroad Company, with offite at South Bethle- 
hem, Pa. 


Paul C. Withrow has been appointed mechanical engineer oí 
the Denver & Rio Grande R. R., with office at Burnham station, 
Denver, Colo. 


L. Fisher has been appointed master mechanic of the Fourth 
district, Central division, of the Canadian Pacific, with office 
at Winnipeg, Man. 


R. P. Blake has been appointed master mechanic of the Mon- 
tana division of the Northern Pacific Railway, with headquar- 
ters at Livingston, Mont. 


Frederick N. Pease, assistant chemist of the Pennsylvania 
Railroad, at Altoona, Ра., has been appointed chemist, succeed- 
ing Dr. Charles B. Dudley, deceased. 


J. H. Palmer has been appointed purchasing agent of the 
Georgia, Southern & Florida, with office at Macon, Ga., suc- 
ceeding W. P. Hopper, promoted. 


M. A. Craig has been appointed foreman of the Detroit, 
Toledo & Ironton at Lima, Ohio, vice G. B. Sollars, who has 
been assigned to other duties. 


J. Murrin has been appointed superintendent of locomotive 
shops of the Chicago & North Western, with office at Chicago, 
succeeding Oscar Otto, resigned. 


Н. E. Smith has been appointed master car-builder of the 
Chicago & Alton at Bloomington, Ш. He was formerly with 
the New York Central at Albany, N. Y. 


C. M. Hoffman has been appointed master mechanic of the 
Denver & Rio Grande, with office at Grand Junction, Colo., suc- 
ceeding Е. B. Mahoney, resigned. 


John Hill, master mechanic and master car builder of the 
Minneapolis & St. Louis at Minneapolis, Міпп., has been ар- 
pointed master mechanic of both the Eastern and Western 
divisions, with office at Minneapolis. 


Н. Р. Johns, chief draftsman of the St. Louis & San Fran- 
cisco at Springfield, Мо., has been appointed mechanical engi- 
neer, with office at Springfield, Mo. 
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Robert W. Colville, master mechanic of the Galesburg division 
of the Chicago, Burlington & Quincy, was killed at Galesburg, 
Ill., December 28, by a locomotive. 


W. J. Bennett has been appointed master mechanic of the 
Utah lines of the Denver & Rio Grande, with office at Salt Lake 
City, Utah, succeeding A. H. Powell, resigned. 


J. A. Hannigan, general foreman of the Detroit, Toledo & 
Ironton at Springfield, Ohio, has been appointed to the same 
office at Jackson, Ohio, to succeed H. F. Martyr, resigned. 


H. C. Stevens, assistant to the general storekeeper of the 
Atchison, Topeka & Santa Fe at Topeka, Kan, has been ap- 
pointed supervisor of stores of the National Railways of Mexico. 


R. S. Miller, general foreman car department of the New 
York, Chicago & St. Louis, at Cleveland, Ohio, has been ap- 
pointed master car builder and his former title has been abol- 
ished. 


D. B.' Sebastian has been appointed acting fuel agent of the 
Chicago, Rock Island & Pacific, with office at Chicago, suc- 
ceeding Eugene McAuliffe, general fuel agent, resigned. Тһе 
title of general fuel agent is abolished. 


C. S. White has been appointed motive power inspector of 
the Pennsylvania Lines west of Pittsburgh, Southwest system, 
with offce at Columbus, Ohio, succeeding W. H. Holbrook, 
transferred. 


C. E. Chambers, acting superintendent of motive power of 
the Central of New Jersey at Jersey City, N. J., has been ap- 
pointed superintendent of motive power, with office at Jersey 


City. 


O. S. Jackson has been appointed master mechanic of the 
Chicago, Indianapolis & Louisville, with office at Lafayette, Ind. 
W. J. Bennett, assistant superintendent of motive power, having 
resigned to accept service elsewhere, that office is abolished. 


J. T. Langley, of Portland, Ore, for a number of years 
master mechanic for the Oregon division of the Oregon К. R 
& Navigation Co, has been appointed master mechanic and ап 
assistant general manager of the Oregon & Washington, at 
Seattle. 


C. E. Allen, master mechanic of the Montana division of the 
Northern Pacific Railway, with headquarters at Livingston, 
Mont., has been appointed general master mechanic of the Yel- 
lowstone, Montana and Rocky Mountain divisions, with head- 
quarters at Livingston. 


Eugene McAuliffe, general fuel agent of the Rock Island- 
"Frisco lines at Chicago, has resigned from the Rock Island and 
has been appointed general fuel agent of the St. Louis & San 
Francisco, the Chicago & Eastern Illinois and the Evansville & 
Terre Haute, with office at Chicago. 


C. M. Byrd has been appointed road foreman of engines of 
the Atchison, Topeka & Santa Fe Coast Lines, with jurisdiction 
over the second district of the Albuquerque division, with office 
at Winslow, Ariz., and will perform such duties as are assigned 
to him by the master mechanic of the third district. 


B. T. Jellison has been appointed purchasing agent of the 
Chesapeake & Ohio, with office at Richmond, Va., reporting to 
the vice-president and general manager, succeeding W. Е. 
La Bonta, who will perform the duties of fuel agent. The gen. 
eral storekeeper will report to the purchasing agent. 
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]. E. O'Brien has been appointed superintendent of motivc 
power of the Western Pacific Railway Company, with head- 
quarters at San Francisco, Cal. Mr. O'Brien was graduated 
from the mechanical engineering department of the University 
of Minnesota in 1808. Не entered the service of the Northern 
Pacific Railway as a special apprentice and has had a very thor- 
ough training in mechanical department affairs, having at vari- 
ous times been foreman, master mechanic, assistant shop supcr- 
intendent, engineer of tests and mechanical engineer of that road. 


J. J. Ellis, formerly superintendent of motive power and 
machinery of the Chicago, St. Paul, Minneapolis & Omaha, died 
at Manchester, Eng., December 14. Mr. Ellis retired from the 
service of the Omaha road January 15, having reached his 
seventieth year, which made him eligible for a pension. In May 
he left on one of his periodical trips to England, expecting to 
return to his home at St. Paul, Minn, in the fall Mr. Ellis 
was born near Leeds, Yorkshire, Eng. He entered the service 
of the Omaha road in 1877, and worked continuously with the 
company until his retirement. Не was foreman of the shops 
at Hudson, Wis. He was promoted to St. Paul as general fore- 
man in 1882, when the shops were moved there. He became 
master mechanic shortly after that time, and was promoted 
to superintendent of motive power and machinery in the nine- 
ties. Mr. Ellis was prominently identified with the civic affairs 
of St. Paul several years ago. Не was a member of the board 
of education in the eighties and took an active part in political 
matters. He is survived by a widow, now in England. 


Alfred P. Prendergast, assistant master mechanic at the Mt. 
Clare shops of the Baltimore & Ohio, at Baltimore, Md., has 
been appointed master mechanic, suceeding C. T. Turner, re- 
tired, after 47 years’ service in the same shops. Mr. Prender- 
gast entered the service of the Baltimore & Ohio as an appren- 
tice in 1885 at Wheeling, W. Va., and after completing his ap- 
prenticeship he was engaged in the steel industry in the Pitts- 
burgh and Youngstown districts. Several years later he returned 
to the Baltimore & Ohio as gang foreman at Benwood, W. Уа., 
and then became machine shop foreman at Cumberland, Ма, 
where һе also served as roundhouse foreman. Не was later 
made general foreman of locomotive and car repairs and then 
promoted to division master mechanic at Grafton. Two years 
later he was transferred to the Baltimore and Philadelphia di- 
visions as master mechanic, with office at Riverside, Baltimore, 
leaving that position two years later to go to the Mt. Clare shops 
at Baltimore, as assistant master mechanic, which position he 
held at the time of his recent appointment. 


C. T. Turner, for over six years master mechanic of the Mt. 
Clare Shops of the Baltimore & Ohio Railroad, has retired. 
Mr. Turner served his four years’ apprenticeship from 1864 to 
1867, inclusive; after working but little over a year as а jour- 
neyman machinist his ability was recognized and he was pro- 
moted in September, 1868, to assistant foreman, which position 
he held until December, 1874, when he was made machine shop 
foreman. In 1887 he was promoted to the position of general 
foreman of the shops. In June, 1903, his faithful services to the 
company were rewarded by making him master mechanic of the 
large system shops located at Mt. Clare, Baltimore, where there 
һауе veen employed at different periods from 1,500 to 3,000 men. 
зіг. Turner was a bachelor, having ever since early boyhood 
cared for his mother, who was left a widow with a large family 
to raise; at the age of thirteen the responsibilities of caring for 
the family rested upon him, and he has taken care of them ever 
since. Mr. Turner is one of those sterling characters of whom 
men feel confident that in obtaining a decision from him on any 
of the questions of life they will receive impartial and equitable 
consideration. He will enjoy his remaining days in providing 
for the pleasures of his only remaining sister, who has been the 
home keeper of the family, and who has assisted him always in 
providing for the home; he feels that the time has come when 


he will have ample opportunity to devote to her enough timc 
to afford those pleasures of life which business cares have here- 
tofore prevented. 


C. J. Morrison has resigned his position with the Emerson 
Company to engage in efficiency engineering on his own behalf. 
His office is at 52 East roth street, New York City. Mr. Morri- 
son was graduated from the mechanical engineering department 
of Cornell University in 1001. Не took a position with the © 
Northern Pacific Railway as a special apprentice and was with 
them in this capacity, and as a material inspector, until December, 
1903, when he went with the Atchison, Topeka & Santa Fe Rail- 
way as a machinist. Several months later he was detailed as 
an assistant to Harrington Emerson, who had installed and 
was in charge of the betterment work in the mechanical depart 
ment on that road. In this capacity he had charge of improv 
ing the conditions of the belting, with splendid results, as noted 
on page 455 of our December, 1906, issue. Не was also 
engaged in making the shop dispatching schedules and in work- 
ing out the surcharge problem; his articles in the American En- 
gineer on these subjects during 1906 attracted a great deal of 
attention and undoubtedly were instrumental in doing much good. 
While acting as material supervisor, at the Topeka shops, the 
material cost for engines was reduced 25 per cent. Mr. Morri- 
son was also very successful in the capacity of general erecting 
foreman at the Topeka shops. Later as standardizing engineer 
of the Santa Fe system he completed the work of the standardi- 
zation of tools and machinery begun by Mr. Jacobs and made 
a good start toward the standardization of locomotive parts. 
In June, 1909, he resigned his position on the Santa Fe to 
become associated with the Emerson Company, "efficiency engi- 
neers," and in this capacity made reports on a number of large 
plants and personally supervised the efficiency work at two large 
establishments. Mr. Morrison is a member of the American 
Society of Mechanical Engineers. 


BOOK NOTES. 


The "Practical Engineer" Pocket Book and Diary for 1910. 
684 pages, 314x534 in. Cloth, 25 cents, net. Leather bound, 
40 cents, net. Published by The Technical Publishing Com- 
pany, Ltd., 55 Chancery Lane, London, W. С. 
Considerable new information has been added to this new 
edition, including data on fuel testing, condensers, friction of air 
and water in pipes, alloys, table of properties of metals, pyro- 
metry, suction gas producers, emery grinders, etc. 


Freight Transportation on Trolley Lines. By Chas. S. Pease. 
62 pages, 5 x 7% in, cloth. Price, $1. Published by the 
McGraw-Hill Book Company, 239 W. 39th street, New York 
City. 

The author has gone into the question quite fully in a general 
way as to just how to build up a profitable freight business in 
connection with a trolley system. It is not intended to be a de- 
tail study, but:is more in the line of a statement of the general 
conditions which will be encounter:d and how to handle them. 


Technical Dictionary in Six Languages. 
Volume V, Railway Construction and Operation, 870 pages, 
about 1,000 illustrations. Price, $4.00. 
Volume VI, Railway Rolling Stock, 796 pages, about 2,100 
illustrations. Price, $3.00. 

The information in both of these volumes was compiled by 
August Boshart and edited by Alfred Schlomann. Published by 
the McGraw-Hill Book Company, New York City. 

These two volumes are the latest ones to be issued in the 
series of illustrated technical dictionaries in six languages—Eng- 
lish, German, French, Italian, Spanish and Russian. The four 
volumes previously issued are: Vol. I, Machine Details and 
Tools; Vol. II, Electrical Engineering; Vol. III, Boilers, Steam 
Engines and Turbines; Vol. IV, Internal Combustion Engines. 
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CATALOGS 


JN WRITING FOR THESE PLEASE MENTION THIS JOURNAL. 


No Сілмвімс.--Тіһі5 is the title of a circular issued by the L. M. Booth 
Company, 186 Liberty street, New York City, briefly describing the Type 
"F" Booth water softener. i 

e 


Jerrrey BookLzTs.— Wire cable conveyors is the subject of Booklet No. 
83 and standard elevator buckets the subject of Booklet No. 34, issued by 
The Jeffrey Mfg. Co., Columbus, Ohio. These are 834 by 6 in. in size and 
are clearly printed in small type and profusely illustrated. 


BELT ENGINEERING.—Phoenix, a journal devoted to belt engineering, pub- 
lished by the New York Leather Belting Company, 51 Beekman street, New 
York City, has been enlargec and greatly improved. Sample copies will be 
furnished to those interested without charge. 


FERROINCLAVE.—An attractively arranged catalog from The Brown Hoist- 
ing Machinery Company, Cleveland, Ohio, considers the adaptability and the 
advantages of Ferroinclave for roofing, siding, flooring, stairways, cornices 
and mouldings, water tanks and bins. 


How 4 Caxs ог Coat Dip tHE Work or 5.—A booklet under this title 
from the Н. W. Johns-Manville Co., 100 William street, New York City, 
forcibly emphasizes the value of the use of Asbestos-Soonge Felted Covering 
for pipes and Vitribestos Boiler Covering for boilers. 


Evectric Маме Locomorives.—Bulletin No. 17 from The Jeffrey Мапи. 
facturing Company, Columbus, Ohio, describes the electric mine locomotives 
manufactured by them. It contains 66 pages, is 8 by 10 in. in size, and is 
thoroughly illustrated with half-tone views showing the different types of 
these locomotives. 


Cutting AND WELDING MrTALs.—The American Oxhydric Company, Mil- 
waukee, Wis., has issued a booklet describing the oxhydric process for cut- 
ting and welding metals. А number of typical applications of the process 
are illustrated and tables are given showing the consumption of gas and 
the time required for cutting and welding different thicknesses of metal. 


Ах Exuaust STEAM TURBINE INSTALLATION.—The statement that with по 
additional steam the net output of a non-condensing engine plant may be 
increased 75 per cent. Бу exhaust-steam turbines cannot fail to result in 
more than a passing interest. А bulletin (No. 4712) from the General Elec- 
tric Company takes up the subject in considerable detail and is, in fact, a 
reprint of an article in Power and The Engineer. It contains, also, ап 
article entitled "Increasing the Output of Steam Plants," reprinted from 
the Textile Manufacturing Journal, and some notes on the low pressure 
turbine. 


VARIABLE RELEASE Arr Brake EoQuiPMENT.— he rapid extension of the 
electrification of steam railroad lines and the heavier service demanded on 
many electric roads requiring the operation of long trains, have necessi- 
tated radical improvements in automatic air equipments to adapt them to 
the higher schedule speeds, shorter headways and more nearly accurate 
stops in electric service. Тһе General Electric Company in Bulletin No. 
4708-A describes its Variable Release Air Brake Equipment, which elini- 
nates the defects usually found in the standard automatic air brake equip- 
ment for electric service. 


Maret ARTICULATED Сомросмо Locomctives.—This is the title of the 
first of a series of bulletins which the American Locomotive Company, 30 
Church street, New York City, expects to issue monthly, and which will 
treat of various subjects of interest both from an engineering and operat- 
ing standpoint, and as descriptive of the development of American locomo- 
tive design. The bulletin, designated as No. 1000, contains 12 pages, 8 by 
10 inches in size. А brief description of the Mallet compound and its 
advantages and some suggestions as to the service for which it is adapted, 
is followed by illustrations of a number of different designs of this type 
tbat have been built by the American Locomotive Company for roads in this 
country and abroad. Each one of these locomotives is illustrated by a 
half-tone illustration and a line drawing giving the general dimensions. 
These are accompanied by tables giving the general specifications and data 
as to the hauling capacity under different conditions. 


GaAPHiTE ENGINE Front FiNisH.— The ordinary and usual treatment of 
locomotive front ends has a number of unsatisfactory features. It requires 
frequent renewal, which means not only cost of material, but also cost of 
labor. Some of the material used is volatile, and when the engine js run- 
ning and the front end Lecomes hot, offensive fumes come back to the cab. 
In aggravated cases these fumes fill the eyes of the engineer, almost 
blinding him for the moment, and making it difficult to see the signals. For 
engine front ends The Joseph Dixon Crucible Company, Jersey City, N. J., 
reconmend their Graphite Engine Front Finish, which is said to give a 
service of from six to nine weeks at each application and provides an attrac- 
tive coating. The value of this finish is due chiefly to the flake graphite 
which forms its base. It is unaffected by heat or cold and has, in addition, 
durable polishing properties. Тһе Dixon Company has recently issued a 
circular describing this engine front finish. 


GasoLINE ELECTRIC Prants ror Ілситінс AND Powzm.—This is the title 
of an attractive publication, No. 4707, issued by the General Electric Com- 
pany, which 1s of interest to those contemplating the installation of a small 
or isolated plant, not within reach of the distributing circuit of a central 
station. The pamphlet illustrates and describes complete generating units 
consisting of a direct current generator mounted on the shaft of a gas 
enginc. 


Curve-DRAWING AMMETERS AND VOLTMETERS.—In Bulletin No. 4706, re- 
cently issued by the General Electric Company, is illustrated and described 
the company's type CR curve-drawing ammeters and voltmeters. This type 
of instrument gives a clear, permanent record of the characteristics of the 
electric circuit to which it is applied, and will be found of value in locating 
trouble with electrical apparatus, in proving the efficiency of machines and 
workmen, especially where the individual drive system has been adopted, 
and in determining the correct size and style of the new machine. This 
instrument is suitable for use on either alternating or direct current. 


Рог EcowoMizERS AND Arr Heaters.—Catalog No. 150 from the В. Е. 
Sturtevant Company, Hyde Park, Mass., is most attractively arranged, and 
thoroughly and clearly discusses the advantages and the design and con- 
struction of the Sturtevant fuel economizers and air heaters. Carefully 
prepared illustrations show the operation as well as the construction of the 
economizers. A number of concrete examples are given showing the sav- 
ings which are possible by their use. The Sturtevant new high pressure 
type economizer, with all joints metal-to-metal, will stand working pres- 
sures up to 500 pounds per square inch; the doing away with gasket joints 
eliminates chance of leakage. With the Sturtevant design. of yositive 
scraper mechanism, the scrapers cannot stick or bind, thus eliminating one 
of the troubles found in earlier designs of economizers. 

The engineering section at the rear of the catalog contains data on the 
efficiency of fuels, the properties of saturated steam, the percentage of 
saving effected per degree increase in feed water, the percentage of saving 
effected by heating feed water from initial to final temperature, and the 
influence of temperature upon chimney draft. 


CALENDARS have been received from the Buda Foundry & Manufacturing 
Company, Harvey, Ill., the Duff Manufacturing Company, 50 Chuicb street, 
New York City; Jchn Lucas & Co., Philadelphia, Pa.; the A:nerican Wood 
Working Macainery Company, Rochester, М. Ү.; the Falls Hollow Staybolt 
Company, Cuyahoga Falls, Ohio; H. B. Underwood & Co., Philadelphia, 
Pa, end the Bettendorf Axle Co:npany, of Bettendorf, Iowa. Тһе latter 
one is especially attractive and was designed by Druce V. Crandali, of 
Chicago. The calendar itself is suspended by two cords from a miniature 
gilded Bettendorf bolster. On each sheet is shown a large drawing of 
special design, reproduced in the duo-tone process. A:nong the drawings. 
which include views of methods of manufacture in the Bettendorf plant, 
several are to be pzrticularly noted. The illustration on the January sheet 
is of a map of the United States, and falling across it is the shadow of the 
Bettendorf one-piece truck frame; underneath the picti.¢ are the words 
“Coming events cast their shadows before.” The Bettendorf plant by тосп- 
light in February shows the big plant as it stretches for nearly a wile aleng 
the Mississippi river. Another very effective picture is of the oren-hearth 
furnace into which are being thrown the forty-one pieces of the arch-bar 
truck frame. At спе side a moulder is pouring out the one-piece Bettendorf 
truck frame in the sand. For June, which is the month of the M. M. and 
М. С. В. conventions, the illustration is of a young lady ready to board 
the train for Atlantic City. In August the Bettendorf bears take their vaca- 
tion. For December, Justice is represented as standing on a world holding 
her scales, the balance beam of which is an elongate] Bettendorf truck 
frame. Weighing down one side is shown the Bettendorf truck, up on the 
other side the arch-bar truck. Underneath the picture are the words of the 
handwriting on the wall, “Weighed іп the balance and found wanting.” 

А handsome calendar has been received from The American Tool Works 
Company: also a loose leaf desk calendar from the Flannery Bolt Company 
of Pittsburgh. 


NOTES 


W. М. Вевт.--Тһе W. М. Best American Calorific Company has retired 
from tusiness and Mr. Best is personally manufacturing and selling the oil 
burners, regulating cocks and various types of furnaces invented by him. 
His office is at 11 Broadway, New York City. 


RkocxweLL Furnace Company.—J. W. Coyle, who was connected with the 
Best American Calorific Company, is now with the Rockwell Furnace Com- 
pany, making г specialty of oil and gas furnaces for railroad work. Мг. 
Coyle was formerly master blacksmith for the “Lehigh” at Wilkes-Barre, 
and later in charge of the drop hammer and machine department at the 
forge shops of the “Reading” at Reading, Pa. 


THe Wartson-StTiLLMan Company.—Several additions have been made to 
the sales department to handle the increasing business in hydraulic tools and 
turbine pumps. Edwin Stillman has entered this department, and is assist- 
ing in taking care of customers in New York State, while all southern rail- 
road business is now in charge of Frank C. Clark. The more direct repre- 
sentation that has become necessary in the Orient will be in the hands of 
F. W. Horn, the well known machinery importer of Yokoh ma, Japan. 


AN EXPERIMENTAL MALLET ARTICULATED LOCOMOTIVE* 


CANADIAN Paciric RAILWAY. 


С. I. Evans. 


A Mallet articulated locomotive was designed and constructed 
hy the Canadian Pacific Railway, under the direction of H. H. 
Vaughan, assistant to the vice-president, during 1909, which em- 
bodied some very unique and original features. 


Construction-General. 


Reference to the general drawings of the locomotive shows 
that there is considerable difference between this design and 
other Mallet locomotives recently put into service on American 
railways. Тһе most striking difference is in the arrangement 
of the cylinders, the shortness of the front bumper or foot: 
plate, the position of the superheater and the absence of front 
and back guiding trucks. This arrangement of cylinders, where- 
by the two pairs are brought together near the center of the loco- 
motive, permits of an extremely simple pipe arrangement, cut- 
ting out a number of packed expansion joints, every one of 
which is a continual source of trouble through leakage. The 
removal of the cylinders from the front also permits of shorten- 
ing the over-all length of the locomotive; as locomotives of this 
type are very long every foot possible must be saved to permit 
of their being taken into existing engine houses. 

Provision has been made for changing the piston packing rings 
by simply removing the front cylinder heads, disconnecting the 
main rod from the crosshead and pushing the piston out into 
the space between the two cylinders; the piston valves have also 
becn taken care of in a similar manner so there can be no objec- 
tion to this arrangement on account of inaccessibility. 


Boiler and Superheater. 

The boiler is of the wagon top type, as shown by Fig. 2, 15 
radially stayed and has an unusually small front ring and smoke- 
box; there are three separate compartments in the barrel, the 
front of which is practically a feed water heater and owing tc 
its small diameter is full of water all the time. Тһе injectors 
discharge into this compartment which is connected to the boiler 
proper by two equalizing pipes 4 in. in diameter, one of which is 
located on the side center line and the other on the top. 

The second or middle compartment is for the superheater 
which consists of double loops of 1!4 in. seamless steel tubing 
dropped down into the path of the hot gases from the firebox. 
There are 69 of these superheater elements; one end of each 
connects to the saturated steam header which takes steam from 
the boiler, and the other connects to and discharges into the su- 
perheater header which is connected direct to the high pressure 
cylinders. When the locomotive was first turned out the super- 
heater was connected to the low -pressure cylinders, but as a 
result of tests made subsequently it was changed as described. 
The reasons for this are explained in another part of this article. 
Two 34 in. blower pipes are so located as to blow jets of steam 
diagonally across the superheater compartment, through the 
tubes, to bring down any soot which may collect. 

There is no steam in the superheatcr pipes when the throttle 
is closed, but no cases of burning out have developed after about 
four months' service; nor is any trouble anticipated as this con- 
dition applies, although to a lesser degrec, to other types of su- 
perheaters that are giving good service. The superheater pipes 
are secured to the headers by union nuts and are readily remov- 
able for repairs, one element at a time, through the opening at 


*"This article is furnished, by special agreement, jointly to the AMERICAN 
ENGINEER AND RAILROAD JourNaL and the Canadian Railway Club. 


the top of the boiler which is closed by a flanged steel door. If 
necessary the complete superheater, header and tubes may be 
lifted out bodily. 


The back compartment is the boiler proper, or steam generat. 
ing section, and the construction is similar to ordinary boilers 
except that the radii at the corners of the firebox, both inside and 
outside, are larger than usual This has been done to decrease 
the rigidity of the sheets, which, it is believed, is largely respon- 
sible for staybolt breakage on the end rows. There are four 
flue sheets in the boiler and two sets of flues; the front set is 
96 in. long and the back 109 in., with a 63 in. superheater com- 
partment between, and although cleaning holes have been applied 
underneath, it is seldom found necessary to use them, all cin- 
ders being carried through by the action of the draft. 

As before stated, the front section of the boiler is really a 
feed water heater and has 281 tubes 2 in. О. «Р. and 12 tubes 
214 іп. О. D., giving 1,230 square feet of heating surface, leaving 
1,555 square feet in the steam generating section (tubes and 
firebox). The measure of the steaming capacity of this loco- 


T. P. (max.) 


motive as expressed by the formula, X dia. drivers, 


Н. 5. (total) 
is shown іп comparison with others of similar type in the fol- 
lowing table; as the Canadian Pacific locomotive has a super: 
heater the equivalent heating surface has been used:— 


T. P. (Max.) . 
Road Builder. ——— — —— — X dia. drivers. 

H. S. (Total) 

Can. Pac Can. Pac. 975 

В. & О. Am. Loco. Co. 715 

Gt. Nor. (Road) Bald. Г.осо. Wks. 813 

Gt. Nor. (Pusher) Bald. Loco. Wks. 690 

Erie Am. Loco. Co. 910 

D. М. W. & P. Am. Loco. Co. 175 

Ccn. Brazil Am. Loco. Co. 915 


In using this factor in comparisons it must be borne in mind 
that the lower its value the greater will be the capacity of thc 
boiler as a steam generator, and, from the above table, it might 
scem that the Canadian Pacific locomotive would not steam sat- 
isfactorily; this, however, is not the case as an inspection of 
the boiler pressures in Figs. 9 and тг will show. 

The injector check valve is located on the top center line of 
the boiler and consists of a cast iron body with connections for 
the right and left-hand injectors and a third connection suit- 
able for a pipe or hose coupling which is used for filing or 
blowing off the boiler. 


Throttle, Steam and Exhaust Pipes. 


The throttle valve is located on the top of the boiler outside 
and consists of an iron casting having two 5 in. steam pipe con- 
nections, one on either side; the joint to the boiler is made bv 
a brass ball ring having an opening 1234 in. in diameter. Тіс 
throttle casting extends down through this and connects to a 
cast iron dry pipe which takes steam from a dome set further 
forward on the same course; the arrangement of this is shown 
clearly on the boiler drawing, Fig. 2. 

Outside steam pipes lead from the throttle to the saturate: 
header of the supcrheater, and steam, after passing through it. 
goes directly to the high pressure cylinders, also through out- 
side pipes which are heavily lagged to prevent condensation, as 
are also the pipes from the throttle. This portion of the piping 
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is, of course, all high pressure, but no special importance attaches 
to it, as there is no movement in the pipes, the high pressure 
engine being attached rigidly to the boiler. There is, therefore, 
no chance of leakage if the joints are properly made. 

The steam exhausts from both high pressure cylinders into 
a common header, or receiver, bolted over the ends of the steam 
chests, and this header connects by a 7 in. pipe to a similar one 
on the low pressure cylinders, which connection, however, must 
be flexible as the movement of the front truck begins to affect 
the piping at this point. To minimize its effect, the connection 
has been placed directly over the pivot point of the front truck. 
The receiver pipe between the two headers extends upward about 
six feet. This was done to give sufficient volume, and this pipe 
down to the point where it enters the low pressure header is 
braced solidly to the boiler and the connection which bolts to 
the low pressure steam chest rotates about it due to the move: 
ment of the front engine. This rotation is about 5 degrees оп 
a 20 degree curve, which is the greatest the locomotive will be 
called on to travcrse. The joint is packed with alternate cast 
iron and babbitt packing rings and is the only one in the pipe 
system in which packing is used. 

The exhaust pipe connects to the cylinder and the under side 
of the smokebox by ball joints and both ends have a small rotary 
movement, but, as the angular move- 
ment is only 2 ft. 34 in. on a 20° curve, 
the extension between the connections 
is only 3% in, which is taken up by the 
sliding of the pipe flanges on the flat 
faces of the ball rings. The flanges are 
held to their seats on the ball rings Бу 
го springs of 200 lbs. capacity each, or 
а total of 2,000 lbs. The extension duc 
to the truck movement being providec 
for in this way, the use of a packed ex- 
pansion joint is unnecessary. 

The arrangement of this portion of 
the piping, which may be called the low 
pressure system, is shown by Fig. 3; th: 
dotted lines show the movements of the 
pipe on a 20? curve and the diagram 
underneath shows the movements of the 
pipes as they would have been if the 
low pressure cylinders were at the front 
of the engine. А comparison of the two 
arrangements shows that with the cyl- 
inders at the front the angular movce- 
ment of the exhaust pipes would be 157 
19' and its extension 5% in, whien 
would necessitate the use of two uni- 
versal ball joints with packing and а 
packed expansion joint instead of the 
two simple ball rings which are sufh- 
cient to take up both the rotary move- 
ment and extension. The receiver pipe 
movement would be the same provided 
the connection to the high pressure cyl- 
inders was directly over, ог close to the 
frame connection pin. This pipe 1$ usu- 
ally given flexibility by a packed uri- 
versal ball joint and a packed exparsion 
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From the above it will be seen thet 


with the low pressure cylinders at thc 
front and following the usual pipe con- 
struction, five packed joints would have 
been used, but with the arrangement 
adopted there is only one packed joint 
and two ball rings. 


MancH, 1910. 


НМ d 
ni 


коскан T \ ў„. а ор сои ный ей s 
= poco ЕЕ жы 
| Maximum Angular Movement | 
C.L. Exhaust Pipe. X of Exhaust Ріре. 
TL C.L. Boiler. 9? 33' | 6 Ең 22556 
=e х сага! | 241: “м 
Єў ЖЕ и: В 
т — == ра 74 - 
T Е VI 
= C.L. Front Truck Maximum Extension за 


of Exhaust Ріре, Ji 


Maximum Extension 
of Exhaust Pipe. 


of Receiver Pipe. 


1% — 1 
-—, СЁ». Boiler. 


s с 


"ur SET $ 
| iv e. 
ront Truck and Receiver Pip 


C.L.F 


| Maximum Angular Movement 
of Exhaust Pipe. 


FIG. 3.—STEAM, EXHAUST AND RECEIVER PIPES. 


ailes 


4 =H TETTE 
ert i ШІ | 


-42М2---- su t: -2 Hk- LI --2-]3- 
— 


=. 


ШІ 


L.P. Cy!>. 34”х 26” 


ІШІП 


Н.Р. Cyls. 2314 x20 


AMERICAN ENGINEER AND RAILROAD JOURNAL. 


Maximum Angular Movement 


imn 


—Ó ái! 


Diagram showing Movement of Receiver and Exhaust 
Pipes if Cylinders were located at Front of Truck. 


POSITION ON A 20° CURVE. 


DOTTED LINES SHOW 


FIG, 4.—A^RRANGEMENT OF CYLINDERS AND FRAME CONNECTIONS. 


Cylinders, Valves and Valve Motion. 


The cylinders are of the piston valve type with inside admis- 
sion on the high pressure and outside on the low pressure whicn 
permits of the most satisfactory arrangement of steam pipes. 
The diameters are: high pressure, 2314 in. by 26 in. stroke; low 
pressure, 34 in. by 26 іп. stroke; all four are cast separately 
without saddles and are bolted together by vertical flanges in the 
usual manner. The high pressure cylinders have a cast steel 
saddle, which is common to both cylinders and which bolts rigid- 
ly to them and to the boiler. This connection to the boiler is a 
very important one, the barrel being under pressure at this point 
and the saddle is secured with 14 in. bolts, having a taper of 


1/16 in. in 12 in, driven into holes reamed from the pressure 
side. 

The low pressure cylinders have no saddle, as there is a move- 
ment between the boiler and truck at this point. A small steady: 
ing casting has, however, been applied with slides across the 
flat surface on the top of the cylinders, but no weight is trans- 
mitted to the truck by it. 

Тһе main frames аге slabbed to a section 15 in. deep by 3 in. 
wide at the cylinder fits and are braced laterally by the frame 
connection castings which join the engines together. Тһе ar- 
rangement of the cylinders and their fastening is shown in Fig. 4. 

Walschaert valve motion is used ;'the design varies but slightly 
from that used on other Canadian Pacific locomotives, except in 
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FIG. 6.—-BOILER BEARING AND GUIDING DEVICE. 


the radius bar lifting link on the low pressure engine which, о? 
course, must have flexible connections to permit of movement 
between the boiler, to which the reversing arm is attached, and 
the truck. It must also be made as long as possible, as, when 
the locomotive is rounding a sharp curve the boiler will swing 
about 9 in. off the center line of the truck at this point, and the 
angle taken by the lifting link causes the radius bar to raise in 
the radius link, shortening the travel of the valve when the en 
gine is in forward gear and lengthening it when in backward, 
the radius bar being down for forward and up for backward 
gear. This applies to all Mallet locomotives having the radiu; 
bar suspension arranged in this manner, but is comparatively 
unimportant if sufficient clearance is allowed betwcen the radius 
link and block at the top. 

Provision has also been made {ог varying the cut-off in the 
low pressure cylinders independently of the high pressure; that 
is, the low pressure cut-off may be lengthened or shortened 
without affecting the high pressure. 

Reference to the general drawing shows that the high pressure 
reverse shaft has two arms on the right-hand side; one of these 
is 11% in. long and is connected to the power reverse cylinder, 
the stroke of which is 12 in. As the high pressure radius bar 
lifting arm is forged to the same shaft, the lift or fall of the 
radius bar is always proportional to the travel of the power 
reverse cylinder piston. The arm on this shaft has a slotted 
upper end, with a sliding block, to which the low pressure reach 
rod pin connects; this block is held in any desired position by 
means of a screw adjustment. Тһе shortest length of the arm 
is 121 in. and with the longest power piston travel of 12 in. 

18 x 12.5 or 13 in. nearly; if, 


the movement of the reach rod is-75 


by means of the screw, the reach rod block is moved up to 14 in. 
from the shaft the movement of the reach rod becomes in X I4 


or 14.6 in., with a consequent increase in the rise or fall of the 
low pressure radius bar, which will increase the travel of the 
valve. 

A simple form of power reverse gear is used, consisting of a 
6 in. steam cylinder with its piston rod connected to the reach rod 
shaft, as described above; rapid movement is prevented by an oil 
dash pot, the piston of which is connected to the same rod as the 
piston of the power cylinder. 


Frames, Spring-Rigging and Weight-Distribution. 


The frames on each engine are in one piece and are slabbed for 
the cylinder fits and for the front bumper and back footplate 
which makes a very simple arrangement, there being no frame 
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splices to break or get loose. At the same time it gives a stronger 
cylinder fastening; the sections of the top and bottom rails of 
these frames are 4% in. wide by 4% in. deep, top, and 42 in. 
wide by 3 in. deep, bottom, on both frames. Owing to the rather 
unusual conditions of weight distribution, the design was gone 
into very carefully and the sections not only checked against the 
piston thrust, which is usually all that is considered, but against 
the weights carried by the frames. The bending moment and 
shearing forces for the front engine are shown by Fig. с; these 
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FIG. 5.—DIAGRAM OF BENDING MOMENT AND SHEARING Е ВСЕХ. 


have been worked out considering the frame as a beam suported 
at four points (where it rests on the springs), the re-actio 1 being 
equal to the sum of the loads supported by the springs. 

This diagram shows that the proportion of the boiler weigh: 
carried by the front engine is concentrated at a point nidway 
between the first and second wheels or зт in. ahead of the middle 
whecl, and as this is the only point on the front truck а whica 
the boiler is suppcrted the weight must be such that its : 1oment 
about the center of the truck will equal the moment of the weight 
of the front truck itself, acting at the distance its center c f£ grav- 
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ity is located іп the rear of the center of the truck. Оп most 
Mallet locomotives now in service this is not the case; the actual 
point of support of the boiler on the frames is set forward (con- 
sidering a truck with the cylinders at the front) of the virtual 
point sufficiently far to make the moment of the truck weight 
considerably greater; this is done to prevent rocking in a longi- 
tudinal direction, and, of course, tends to allow the truck to drop 
at the front, to correct which, a suspension bolt working on bali 
seats connects the lower rail of each back engine frame to the 
upper rails of the front engine. Any tension put on them by screw- 
ing up on the adjusting nuts pulls down on the rear end of the 
front engine frame correcting the effect of the center of gravity 
of the front system falling ahead of the center of the truck. 

On the Canadian Pacific Mallet this rocking effect is checked 
by the frame connection castings which have jaws that interlock 
in such a manner as to make longitudinal rocking impossible. 
The arrangement of these castings and their pin connection is 
clearly shown by Fig. 4; the construction at the joint is very sub- 
stantial. A turned pin 4 in. diameter is used, and with this ar- 
rangement of interlocking jaws the pin is put in triple shear 
when pulling, but for buffing shocks which are more severe it is 
entirely relieved and the shock is taken up by the socket joint 
formed by the metal around the pin on the front casting fitting 
into a machined pocket on the back casting. 

As the extension of the exhaust pipe due to the truck move- 
ment must be taken up by the sliding of the pipe flanges on the 
ball rings, and as only a rotary movement has been provided for 
on the receiver pipe, the importance of having a solid connec- 
tion for the frames of the two engines is seen. 

The spring rigging is of an ordinary type; the front engine is 
equalized from back to front and has a cross equalizer at the 
front; the rear engine is also equalized through its whole length, 
but has no cross equalizers. The weights carried by the front 
and back engines are not equal but are so distributed that approx- 
imately 9,000 lbs. more weight is carried by the front than by 
the back. As the effect of pushing or pulling a train is to reduce 
the weight on the front truck and the service for which the 
locomotive was built calls for continued maximum tractive effort 
for considerable distances, it is important that the ratio of the 
adhesive weight to tractive power be sufficiently high to ensure 
the engine holding the rail. As this ratio is 4.57, which is about 
as low as is desirable, it will be seen that any transfer of weight 
from the front truck would further reduce the adhesion factor 
and tend to make the front engine slip. 


Guiding Power of the Front Engine. 


The weight of the boiler, which offers the principal resistance 
to curving as the truck must swing laterally underneath it, is 
partly supported by friction plates and partly by a spring sus- 
pended roller. The arrangement of this device is shown by Fig. 
6 and its action is as follows: There are two main castings, one 
of which is mounted on the frames and the other bolted solidly 
to the boiler moves with it across the frame casting. Тһе 
weight of the boiler and attachments resting on the front truck 
at this point is 40,000 lbs., and one-half of this, or 20,000 lbs., is 
carried on friction plates, four of which are set on each casting 
forming two apprcximately radial paths, with an 834 in. зрасс 
between. The total area of these plates is 834 square inches, and 
provision has been made for lubrication, each plate having oil 
grooves connecting with an oil box on the top casting; under 
these conditions the co-efficient of friction may be taken as .08, 
which gives 1,600 lbs. at starting, as the resistance due to fric- 
tion; this resistance decreases slightly, as will be explained later. 

In the 834 in. space between the two friction paths on the 
upper casting is the roller path, which consists of two wedge 
shaped blocks having an incline of 34 in 12; these are set with 
their thin ends at the center line between the frames, and these 
ends have also been made flat for a distance of 2 in. on eacli 
side of the center. 

The roller on which the inclined blocks travel is carried by 
two equalizers supported on springs, which in turn are carried 
by the bottom castings; any movement of the truck sideways, as 
when entering a curve, causes the inclined blocks to force the 


roller downward against the resistance of its supporting springs, 
which produces a force to pull the boiler around the curve 
with the truck, and relieves the leading flanges of the back engine 
from the excessive pressure which would otherwise result. The 
greater the movement of the truck sideways, the greater will 
be the deflection of the springs, and there will be a constantly 
increasing rolling resistance as indicated by the truck guiding 
power chart, Fig. 7, which shows the curve marked "rolling 
resistance" as starting at a point which corresponds with the 
beginning of the incline or 2 in. from the center; the resistance 
at this point rises immediately to r,250 lbs. and increases to 
1,965 Ibs. at 1534 in., or the maximum movement sideways. 

As mentioned above, the frictional resistance decreases slightly ; 
this is due to the reduction of weight on the friction paths as 
the truck moves sideways, caused by the additional weight car- 
ried by the springs, and consequently by the roller also. The 
decreasing frictional resistance is shown by the drop in the 
curve marked “frictional resistance,’ and begins 2 in. from 
the center, or the point where the roller picks up weight. The 
total resistance offered by the boiler to the truck moving side- 
ways is shown by the curve marked "combined resistance." When 
the locomotive is entering a curve, for the first 2 in. truck 
movement to either side, the resistance is only that due to fric- 
tion, or 1,600 lbs. When straightening out, as on leaving a 


8000 * 

— mac 

ом)? ПН 290+ 
2 1966 Ф 
a 
: 
з 
ec 

684 ® 


Deviation from middle position іп inches 


When boiler is in middle position: 
Load on sliding влгізсез........................ 
Load on өргіпдв..................... ЖЕТЕ 
Inclination of wedge, 34 т 12. 
Coefficient of friction taken at .08. 


20,000 lbs. 
20.000 Ibs. 


FIG. 7.—GUIDING POWER OF FRONT TRUCK. 


curve, the inclined surfaces tend to slide the boiler back to its 
normal position on the center of the truck against the increasing 
frictional resistance, thus relieving the pressure on the flanges. 

The resistance may be entirely altered by changing the inclina- 
tion of the wedges, or the amount of rolling or frictional resist- 
ance may be varied at will by screwing up or slacking off on 
the roller supporting spring nuts, which has the effect of in- 
creasing the weight on the roller and decreasing the weight on 
the friction plates, or vice versa. 

The total resistance, however, would not be materially altered 
unless the incline of the wedges was changed, which may easily 
be done by raising the boiler at the front, as the wedges are not 
cast solid with the top casting, but are held in pockets in it. 


Tests. 


, 


As the locomotive was of ап experimental nature, a number 
of tests were made to determine if the desired results were 
being obtained. These tests were not directed towards the 
amounts of coal and water consumed, or the economy of the 
machine as compared with other heavy road locomotives, but 
were more as a check on the design in general to show what 
changes would be desirable in locomotives of the same type con- 
structed in the future. 

Special attention was therefore directed towards the following: 

(1) The receiver and exhaust pipes and their connections. 

(2) The boiler and machinery—whether the boiler was of 
sufficient capacity to supply steam to the cylinders and what im- 
provements could be made in the details of the latter. 

(3) The ability of the locomotive to curve freely; that is, to 


\ 
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traverse curves having a radius as short as any on which it 
would have to operate and to do this at ordinary speeds both 
heading and backing on, without danger of derailing, or excessive 
flange wear. 

(4) The ability of the locomotive to develop the calculated 
tractive power. 

(5) The most satisfactory size of cylinders and arrangement 
of reheater or superheater; that is, what diameter of cylinders 
within the limits of 22 in. to 2314 in. on the high pressure and 
3214 in. to 34 in. on the low pressure would give the best results 
using either reheated steam in the low pressure-or superheated 
in the high pressure. 

Of these 1, 2 and 3 could be settled by observation of the loco- 
motives when pulling the test trains and on a 20° curve, as well 
as in regular service later. Nos. 4 and 5 necessitated the use 
of the dynamometer car and indicators. 

The locomotive was particularly adapted for experiments as 
to the size of cylinders and arrangement of reheater or super- 
heater; the cylinders had bushings which would permit of vary- 
ing their diameters, and the outside arrangement of steam pipes 
made possible the use of a reheater for the high pressure 
exhaust, or a superheater in direct communication with the 
boiler at small cost. 

It was apparent from the first that the receiver and exhaust 
pipes would do what was expected of them, and, during the 
period of about 10 days when the locomotive was under test. 
and 3 weeks observation subsequently during the regular ser- 
vice, no leakage of steam developed, nor was it even necessary 
to tighten up on the packing gland on the receiver pipe or the 
bearing plates of the sliding ball rings on the exhaust pipe. 
Owing to its length the exhaust pipe has considerable capacity 
as a receiver and the exhaust is very mild, but this may be 
considered as an advantage, as no difficulty is experienced in 
maintaining full steam pressure. Some leakage developed around 
the taper bolts which hold the high pressure cylinder saddle to 
the boiler, and on future locomotives other systems of fastening 
will be considered. 

All curves were traversed freely, both heading and backing 
on, and from observations made on a "Y" on which the rails 
were light and the curvature about 187 at one point, it was 
proved conclusively that the articulated locomotive did less 
damage and curved easier than an ordinary 2—8—o locomotive 
weighing 185,000 lbs. with a rigid wheel base of 15 ft. 10 in. 
and а total wheel base of 24 ft. 414 in., the pony truck having 
5 in. x 8 in. three-point hangers. 

The amount of flange wear after about 4,000 miles was 3/64 
in. at the point of contact between the rail head and flange on 
the leading wheels, and 1/32 in. on other wheels. This is satis- 
factory service considering the crookedness of the track, on 
which the locomotive operated, there being a large number of 
IO? curves; this amount of wear also compares very favorably 
with that on other locomotives in the same service. 

The size of the cylinders on the locomotive as first turned out 
were 22 in. and 3214 in. x 26 in, or a ratio of 2.18, and the 
exhaust from the high pressure pair passed through the reheater 
before entering the low pressure steam chest. Three other com- 
binations of cylinders and positions of reheater or superheater 
were tried, and altogether six tests were made before the final 
size of cylinders was determined. 

A large number of indicator cards were taken and those 
shown by Fig. 8 are fairly representative of each test. In the 
"Summary of Indicator Cards" the measure of steam at cut-offs 
is expressed in terms of the following: 

Steam at cut-off = (T. P. per lb. M. E. P. x cut-off % + 
T. P. per lb. M. E. P. x clearance %) x pressure at cut-off + 
14.7. 

Fig. 9 shows the dynamometer car record, indicated and dyna 
mometer horse powers, speed, boiler pressures, etc., for tests 4 
and 5. 

In tests г, 2 and 3, which were made under similar conditions, 
it was found that there was practically equal amounts of steam 
in each pair of cylinders and that the low pressure cylinders 
were developing considerably greater power than the high 


pressure. This condition can best be accounted for by the in- 
creased volume of steam in the receiver due to its being reheated 
and consequently expanded, causing excessive back pressure 
on the high pressure pistons, as indicated by the drop in pressure 
between the back pressure line on the high pressure cards and 
the admission line on the low pressure. 

To more nearly equalize the power, it was decided to increase 
the diameter of the low pressure cylinders to 34 in., or a ratio 
of 2.38, which would have the effect of emptying the receiver 
more rapidly, with a consequent decrease in back pressure and 
rise in M. E. P. on the high pressurc pistons without materially 
changing the amount of work done by the low pressure. 

The reheater was left connected to the receiver, the lack of 
condensation at the cylinder cocks being very noticeable, which 


SUMMARY OF INDICATOR CARDS 


Tractive | Horse 


Test | Сага | M. Е.Р. | Н.Р. Power | Power 
Tota] | Total 
5HP 90 164 19500 | 
1|5LP| 6 238 28500 48000 | 804 
6 НР 86 157 18650 
___ |6 LP $2_ 207 24700 43350 | 725 
44 НР! 985 117 21300 
4 44 LP| 50 142 26000 47300 | 518 
46 НР| 91.5 109 19800 
__ [46 БР] 48.5 139 25200 45000 | 496 
2 НР| 111.5 124 24200 
5 2 LP 50.5 134 26300 50500 516 
3HP| 117.5 116 25550 
ЗІР) 545 128 28200 53750 | 455 
9 НР] 100 
9 LP 55 52900 | 846 
10 HP 99. 
10 LP 


For 8 cut-off %” the largest measure іп each pair of cards is taken 
as 


Tes: No. 1, Cyls. 22" & 3214" x 26", Ratio 2.18, Reheater connected to L. P. 
Test No. 2, Cyls. 22" & 3214" x 26", Ratio 2.18, Reheater connected to L. P. 
Test No. 8, Cyls. 22” & 3214" x 26", Ratio 2.18, Reheater connected to i.. P. 


Test No. 4, Cyls. 22” & 84" x 26", Ratio 9.88, Reheater connected to L. P. 
Test No. 5, Cyls. 22" & 34" x 26", Ratio 2.88, Superheater " to H. P. 
Test No. 6, Cyls. 2814" & 34” x 26", Ratio 2.14, Superheater “ to H. P 


was a desirable feature. The maximum temperature obtained in 
the low pressure steam chest using reheated steam was 440°, 
which, with a pressure of 75 lbs, would give 120? superheat. 
The result of this arrangement is shown by Test No. 4 and 
made considerable improvement in the distribution of power, 
although the equalization could still be improved. 

At the conclusion of this test the reheater pipes were changed 
to connect to the high pressure steam chest and the receiver 
pipe, as shown by Fig. 3, was applied. Superheated steam 
would thus be used in the high pressure cylinders and the exhaust 
would pass direct to the low pressure steam chest. 

The amount of steam shown by the low pressure indicator 
cards in Test No. 5 now averaged about 87% of that shown 
by the high pressure cards, and the total amount of power as 
calculated from the series of indicator cards was approximately 
equal between the two engines. 

It was next decided to try and increase the total power of 
the locomotive, which could still be done, as the factor of ad- 
hesion could be reduced without going below safe limits. 

The most satisfactory ratio as indicated by the previous tests 
would have been 2.38, as shown by Test No. s, but as the bush- 
ing had been removed from the low pressure cylinder, its diame- 
ter could not be further increased and the high pressure only 
was changed, its diameter being increased to 2314 in, or a 
ratio of 2.14. Although the low pressure cylinder diameter 
could not be increased, its cut-off could be lengthened by means 


"of the adjusting arm, previously described, without changing 


the cut-off in the high pressure, which would have a similar 
effect in reducing the back pressure on the high pressure pistons. 

The results obtained with this arrangement are shown by 
Test No. 6, and everything considered it was the most satis- 
factory which had been tried; the power had been increased and 
the amounts developed by each engine were reasonably well 
balanced. 
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Test No. 4 
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FIG. 8.—INDICATOR CARDS. 


Test No. 5 
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FIG. 9.—DYNAMOMETER CAR RECORD. 
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MALLET ARTICULATED LOCOMOTIVE—CANADIAN PACIFIC RAILWAY. 


The decrease in the measure of steam in the low pressure 
cylinders, due to the position of the superheater, is well illus- 
trated in this test by comparing it with Хо. т, in which the 
amounts were very nearly equal. 

As the tests just described indicated that the best results 
would be obtained with cylinders 23% in. x 26 in. on the high 
pressure engine, and 34 in. x 26 in. on the low, and with the 
high pressure cylinders taking steam from the superheater, the 
locomotive was put into regular service in the Rocky Moun- 
tains, pushing on the grade eastward from Field to Stephen. 

The profile of this section is shown by Fig. 10; the maximum 
grade is 2.2%, and there are two spiral tunnels of 2,890 ft. and 
3,200 ft. long, having a radius of 573 ft. 

The regular locomotives working on this and similar grades 
in the Rocky Mountains have general dimensions as follows: 


That used in regular service is known as “Canmore Coal,” 
and is mined in the Rocky Mountains; it is much finer than the 
Dominion coal and very dusty and must be thoroughly wet 
down before firing, otherwise a considerable percentage goes 
up the stack in the form of cinders; it is rather higher in fixed 
carbon than the former, but the heat value is about the same. 

The locomotive steamed as successfully with the “Саптоге 
coal” as it did with the Dominion coal, although adjustments 
were necessary in the smokebox diaphragm and draft pipes, the 
diameter of the exhaust nozzle with both coals being 434 in. 

Fig. 11 is the log of what may be considered a representative 
trip of the locomotive in regular service on the Field Hill, and 
is chiefly interesting as proving that the boiler is of ample 
capacity to supply steam to the cylinders; it also shows the 
temperatures and pressures in the high and low pressure steam 
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Their full rating in summer is 424 tons, and on the same 
basis the Mallet locomotive should handle 660 tons, which it 
does without trouble, and has also taken up 700 tons, which 
may be considered the maximum tonnage for this grade. 

Dominion coa was used on the tests made at Montreal; this 
is a friable, rather fine coal, and an average of the analyses of 
25 samples gives (йе fixed carbon as 55.71% and the heat value 
13,729 B. T. U. 


of boiler pressure, cut-off, throttle position, or speed. 

The maximum temperature shown in the receiver pipe was 350 
degrees, and the average was about 345 degrees, and as the 
pressures ranged from бо lbs. to 75 Ibs., this would give from 38 
degrees to 25 degrees superheat in the receiver. 

Тре amount of condensation in the low pressure cylinders 1$ 
very small and the cylinder cocks are closed after a few revolu- 
tions, which, of course, tends to decrcase the water consumption. 


о ЕВЫ 


Максн, 1910. 


As the locomotive has not been in service sufficiently long, no 
figures are available as to the cost of maintenance, but it is to 
be expected that as there is practically double the amount of 
machinery, this will be somewhat higher than on the consoli- 
dation locomotives in the same service. 

The operating costs will be slightly higher when considered 
on a locomotive mile basis; the same crews do the work for the 


GENERAL DATA. 


Gauge Е QN SS eens a? 4 ft. 8% in 
Serye 222252 BS ORE EE CARER HORS RE Padi du E Y d qud ж and usher 
Ене] 12229. 59224939 ERIT dicens ode а BR Id Bituminous Coal 
Tractive power .............................................. 57,400 Ibs. 
Weight on drivers, working огдег............................ 262,060 ibs. 
Weight, total in working огдег............................... 262,000 Ibs. 
Weight of engine and tender, working огдег.................. 391,000 Ibs. 
Wheel base, front епгіпе..................................... 10 ft. 4 in. 
Wheel base, rear епдіпе...................................... 10 ft. 4 in. 
Wheel dase, total епкіпе...................................... 35 ft. 2 in. 
Whcel base, engine and (епдег................................ 60 ft. 7 in. 
RATIOS. 

Weight on drivers -- tractive еЙогі.................................. 4.51 
Tractive effort X diam. drivers + equivalent heating surface*......... 975 
Equivalent heating surface* — grate агеса.............................. 59 

eight on drivers + equivalent heating өигізсе”....................... 47 

CYLINDERS. 

Diameter and stroke, Н.Р................................. 2314 x 96 in. 
Diameter and stroke, L. Р................................... 34 x 26 in. 
VALVES 
Diameter and kind, Н.Р................................. 11 in. Piston 
Diameter and kind, L. Р................................. 12 in. Piston 
WHEELS. 

Driving, diameter ............................................... 58 in. 
Driving axles, size, .................. Main 9/4 x 12 in; others 9 x 12 in. 
BOILER. 

Style ......................................... Radial stayed, wagon top 
Working pressure ............................................. 200 Ibs. 
Firebox, length and м1йһ................................. 120 x 69% in. 
Firebox, water врасев................... Sides 4%, Throat 5, Back 312 in. 
Firebox, thickness of өһееі5.................. 5/16, М, № and 7/16 in. 

Tubes, Number and diameter in front section...... 
а А nde sd acd 281—2 т. О. D., i? -2% in. O. D. 
Tubes, length in front веспоп.................................... 96 in. 
Tubes, number and diameter in rear section.............. 289— 2 in. О. D. 
Tubes, length in rear веспоп..................................... 109 in. 
Heating surface, (18е5....................................... 2605 sq. ft. 
Heating surface, Ягеһох....................................... 180 sq. ft. 
Heating surface, (ойа!.......................................2785 sq. ft. 
Superheating surface ........................................ 420 sq. ft. 
Equivalent heating surface*........ неее неее nnn 3415 sq. ft. 
Grate areà ылас газы панда а Бн ЕИ 58 sq. ft. 

| TANK. 

Tank, kind PER M RR аран ыы а алына ETIN EE RES Semi-Water Bottom 
rame, sills 22255524 0М aaa Nae Re Beene gee Centre 13 in., Sides 10 in. 
Trucks: < "qualizer 
Wheels, diameter еее 84 in. 
Axles .................................................... 51, x 10 in. 
Water capacity ...................................... 5,000 Imp. СаПопз 
Coal capacity а ое 12 tons 


*Equals total heating surface + superheating surface X 1.5. 
same wages, but more lubricant, waste and sand must of neces- 
sity be used, and the cost of wiping and cleaning will also be 
higher. 

On a ton mile basis, which is the fairest comparison for oper- 
ating costs, it will be lower, due to the greater tonnage hauled, 
which, it is considered, together with the saving in fuel, will 
show considerable economy in favor of the Mallet locomotivc. 


WELFARE WORK. 


In the year 1908 the International Harvester Company spent 
about $100,000 in its welfare work. This year it will probably 
spend a somewhat larger sum. This includes a system of profit 
sharing, insurance covering sickness, accident and death, also 
old-age pensions. | 

The company has been criticised by managers of other com- 
panies for making the plan too liberal and attractive. There is 
no doubt of the truth of this criticism in so far as the cost goes. 
No concern has ever put out plans that involved the applica- 
tion of so large a percentage of its profits to such plans. But 
the Harvester Company did not do this out of pure philanthropy. 
It had no intention of passing around a hat full of money, that 
employees might help themselves. It went into these enter- 
prises in a purely business spirit, believing that the plans would 
so knit its vast organization together, would so stimulate indi- 
vidual initiative, would so strengthen and develop the esprit de 
corps of the organization as to make it possible for the company 
to increase its business and its earnings. 

So far the company has every reason to congratulate itself 
on the result. In all parts of the company's business, at home 
and abroad, in the office force, in the factories, in the sales 
department, everywhere, the average interest of the individual 
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in the business is greater than formerly. Тһе saving of the 
waste here, there and everywhere is noticeable. The employees 
throughout the organization are vying with one another more 
and more to improve their respective branches of the business. 
This means profits for the stockholders, means extra compensa- 
tion in various ways for the employees; in short, means co-oper- 
ation that is real, that is beneficial to one and all.—George W. 
Perkins before the annual meeting of the National Civic Feder- 
ation. 


FACTORS OF SAFETY FOR LOCOMOTIVE BOILERS. 


In the third annual report of the New York Public Service 
Commission, Second District, the inspector of locomotive boilers, 
Garland P. Robinson, proposes the following permissible factors 
of safety for boilers of different ages: 


Factor. 
1. Boilers with butt scams, under 30 уеагв......................... 4 
2. Boilers with lap and cover seams, under 20 усагв................ 
3. Boilers with lap and cover seams, 20 to 30 уеагв................. 4% 
4. Boilers under 20 years old with plain lap өсапв.................. 4% 
5. Boilers with plain lap seams, 20 to 30 уеатв...................... 4:5 
6. Boilers 30 to 40 years ойа................................»...».. 5 
7. Boilers over 40 years о14................ е — to be condemned 


The data for 7,724 boilers have been tabulated on the basis of 
these factors of safety with the following results: 


NUMBER OF BOLLERS WHICH DO NOT MEET THE PROPOSED STANDARD. 


Number of boilers, butt seams under 30 years, factor less than 4...... 60 
Number of boilers, lap and cover seams under 20 years, factor less 5 
than 4 ..............................».................. д д ж. 4 


Number of boilers, lap and cover scams 20 (о 20 years, factor less than 


1 lod 


Number of boilers, lap seams under 20 years, factor less than 4%..... 175 
Number of boilers, lap scams 20 to 30 years, factor less than 4%...... 108 
Number ot boilers, any scams 30 to 40 years, factor less than 5..... 13 
Number of boilers over 40 уеагв.................................... 2 
Number of boilers of unknown адс................................. 6 

Total 1:23 belgie a rah aid ide ea WE RASS Ge а LES MEE 465 


In order to comply with the proposed standards the following 
reductions would have to be made in pressure: 


Number of boilers to have pressure reduced 5 pounds..............- 39 
Number of boilers to have pressure reduced 10 ройпав............... 95 
Number of boilers to have pressure reduced 15 ропп45............... 140 
Number of boilers to have pressure reduced 20 рочпав............... 71 
Number of boilers to have pressure reduced 25 ровп«5............... 22 
Number of boilers to have pressure reduced over 25 pounds.......... 80 

Total ОЕ ОО КО ООО e eX ep rni dub dd eR a 457 


In commenting on this the report states: 


“Тһе proposed standards above given have been submitted to 
all companies and their full criticism requested. Replies from 
all have been received. The suggestions meet with the approval 
of the majority of the roads, and while they are criticised by 
others, it appears probable that no standards could be fixed 
which would not meet with fully as much opposition. In the 
matter of lap seam boilers, tor instance, one large road states 
that no additional factor of safety is required beyond that 
necessary for boilers with modern seams; and another equally 
prominent road states that lap seams should be prohibited by 
law. 

"Most of the companies have agreed to comply with the sug- 
gestions of the Commission, and to condemn or strengthen 
doubtful boilers or to reduce pressures. The company which 
happens to have the largest proportion of locomotives which 
will be affected by the proposed standards, and which will there- 
fore be subjected to the greatest expense for any changes which 
тау be decided upon, writes: Ф 

“The minimum factors of safety as indicated by you seem to 
he reasonable, and there is no engineering data or authority 
that will justify any recommendation for a lower factor than 
that suggested by the Commission." ” 


Gas ENciNE DEVELOPMENT.—The development of the large gas 
engine within the last few years has been exceedingly rapid. 
It was only nine years ago that a 600 horse-power engine ex- 
hibited at the Paris Exposition was regarded as a wonder, but 
to-day four-cycle, twin-tandem, double-acting engines of 2,000 to 
3,500 horse-power can be found in nearly all up-to-date steel 
plants, and there are installations in this country containing 
several units rated at 5,400 horse-power each.—From Bulletin 415, 
United States Geological Survey. 


LOCOMOTIVE TERMINALS 


re 


A DISCUSSION OF THE ARRANGEMENT, DESIGN, CONSTRUCTION AND OPERATION OF LOCOMOTIVE 
TERMINAL FACILITIES TO OBTAIN THE GREATEST EFFICIENCY. 


PART III. 


Reporting Work. 


Ordinary running repairs at practically all terminals are made 
on the basis of the written reports of the engineer who has 
brought the locomotive: in, and of the inspectors who have in- 
spected it. These reports, for obvious reasons, should be writ- 


clerk, who in all cases is a thoroughly practical mechanic, and 
the items thereon are transferred to other blanks, each separate 
job, or a number of minor jobs, being put on a single card. 
These cards are given to the work distributor, who in turn de- 
livers them to the foreman in charge of each class of work. One 
of the forms used for this purpose in the engine house 1s illus- 


ten, and the proper form of 
blank be filled out, to accon- 
plish the best results. 

When locomotives werc 
smaller and less complicated 
the reports for repairs were 
usually made on what practi- 
cally amounted to a blank pad 
on which was written a memo- 
randum of what needed atten- 
tion. Under modern condi- 
tións, however, it often һар. 
pens that a report of this form 
would be of considerable 
length, covering several sheets, 
which would be difficult to re- 
cord and file, to say nothing 
ої the difficulty of deciphering 
some of the handwriting. It 
is the custom on some roads 
to have a printed sheet where 
practically all of the items that 
might possibly need reporting 
are given and it is necessary 
for the engineer or inspector 
to simply make an X after the 
item that requires attention. 

One of the illustrations 
shows the front and back of a 
sheet of this kind, in ase оп 
the New York Central & Hud. 
son River Railroad, which ап- 
swers the purpose very well. 
The instructions printed on (һе 
back of this sheet show how я 
is used. 

In connection with the de- 
scription of the inspection pit 
and instructions to inspectors 
on the Pennsylvania Railroad 
given in the previous issue, 
the form MP-62 used by both 
the inspectors and engineers 
was illustrated. This blank 


SYNOPSIS. 
Part I. (January Number.) 


Climate, Number of Locomotives per Day, Labor 
Conditions, Boiler Water, Dispatching. 

General Ргіпсіріев................................ 
Size of Roundhouse, Number of Stops оп Way to 
House, Boiler Washing, Heating and Ventilating, 
Fair Treatment of Men, Organization. 


Location, Arrangement, Methods. 


Part ПІ. (March Number.) 
Nennung. boc DTP 
By Engineers, By Inspectors, How Recorded, 


How Distributed, How Filed, How Checked, 
Supervision. 

Organization, Operation and Facilities.... ......... 
What Work to be Done, Organization of Гогсез, 
Charts of Organization, Machine Shop, Other 
Shops, Cranes and Industria] Tracks, Handy 
Devices, Washout Systems. 


trated. Тһе piece work card 
differs from this very slightly. 
The column on the extreme 
right is for use in case a man 
is temporarily taken off from 
a piece of work on which hc 
is engaged. Under such con. 
ditions the time is noted when 
he was taken off the job and 
he surrenders his card to his 
foreman, receiving in return 
another card. At no time may 


tried at some of the engine 
houses on the Pennsylvania, 
where piece work is in force, 
on which the separate items 
are printed in a column so ar- 
ranged that a punch mark can 
be made opposite each. In 
using the card the work clerk 
simply punches the items ге- 
quiring attention, as given hy 


Track Атгапветепі............................... 2 | 
Shape of Plot, By-passing Locomotives, Separate a workman have more than 
Incoming and Outgoing Tracks, Standing Tracks. one card and that referring 
Türntable- «ito rk Фа EVE DER bese Vau Rol 2 : 
Design of Pit, Locks, Snow Melting Apparatus. only to the work upon which 
Roundhouse бігисішге............................. 4-13 he is engaged. Оп the other 
Material, Size, Form of Roof, Length of Fits, hand, the cards retained by the 
Drop Pits, Floor, Heating, Lighting, Windows, 
Doors end Fastenings, Smoke Jacks, Design of Pits. foreman alway Э show the 
work that is not assigned and 
Part II. (February Number.) | 
С дегу Pile ооо ранах 18 that which has been tempo 
Location, Type, Size, Construction, Water Sup- rarily suspended. When the 
ply, Tools, Effect of Design of Locomotive. job is completed and has been 
Inspection Ри.... базаларда quias еее еее еее еее. 49 inspected, the card is returned 
Location, Design, Construction, Pneumatic Tube, , 
Shelter, Blanks Used, Instructions to Inspectors. to the work clerk in the office. 
Water (Cranes vog воен 53 who checks it and fills in the 
Size, Location, Type, Drainage. total amount and files it ша 
Sanding e IE 53. case kept for that purpose. 
Building, Location, Drying, Elevating, Storage, I d h _ 
Shipping. n order to prevent the ne 
Coaling Зйабопв.................................. 54 cessity of writing out еаси 
Conditions to be Considered, Method of Coaling, item by the work clerk, an 
Type of Chutes, Discussion of Coal Chutes, Details. experimental card is being 
Oil Houses and біогев............................ 56 
| 


the MP-62 report, instead of 
writing them out. The sub- 
foremen also possess punches 


answers the purpose under the conditions described very well, 
since each report covers опіу a very small part of the locomo- 
tive and there are five or six separate reports sent in at once, 
none of which could be very extensive. At points, however, 
where but one inspector is used and the engineer is required to 
very carefully go over the whole locomotive himself such a 
form would not be large enough. 

In the Pennsylvania scheme the MP-62 reports, on arrival at 
the engine house, are removed from their carriers by the work 


for indicating the jobs that develop while the work is Бета 
done. The piece work prices are printed on this card, and when 
it is returned, the record is complete and requires very little labor 
for recording. Тһе illustration shows the face of one of these 
cards as a sample of the method. Тһе back of the card has a 
double column of items similar to the single column on the face. 
There is a different card for each different class of work. 

It will be noticed that in all of these cases the foreman is re- 
quired to sign his name to the card and a record is kept of the 
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M. P. 142B 7 19 1909 
Pennsylvania Вам водо Company N @x3 
SERIAL No. OF CARD а ale China ec ЖМИ) асатын ISSUED MO. DAY 2. 
No. OF SHOP чы лы растени COMPLETEO МО ОАҮ 
о. ЕАИС DAY WORK CARD бла “өм МАЛ ү аргам — 
ISSUED TO NUMBER OF OPERATOR 
CHARGE | PIECES OPERATIONS AMOUNT TIME 
Ist ON 
ht OFF 
24 ON 
240FF 
34 ON 
34 OFF 
CORRECT Fongwan TOTALS 
WORK DISTRIBUTION CARD—PENNSYLVANIA RAILROAD. 
ыды» NO. Of OATE AND HOUR — 
OPERATOR HOURS | Per Hour] AMOUNT 


CORRECT Foreman 


:.--..-е.-«ееезе--.жзе с-з... 


TOTALS | 


BACK OF WORK DISTRIBUTION CARD— PENNSYLVANIA RAILROAD. 
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EXPERIMENTAL WORK DISTRIBUTION CARD— PENNSYLVANIA RAILROAD 


workman who performs the work. The files are usually made 
under engine number heads, so that it is a very simple matter 
to trace the workmanship to the workman. | 

The scheme for reporting, recording, distributing, and filing the 
work reports on the Lake Shore & Michigan Southern Railway 
was very fully described in the article on "Organization," whicn 


appeared in the December, 1908, issue of this journal and the 
following description is reprinted from that article: 

When an engineer comes in off his run he verbally reports the 
work which is necessary on the engine to a clerk at the work 
report office. The clerk writes the report in a work report book 
and the engineer reads it, and if correct, signs it. In this way 
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the reports are always kept clean and legible. The 


CHS 10520704. 


New York Central & Hudson River Railroad Co. 


clerk makes out the work slips from the report book IS MOTVE POWER DEPRKTEENT 

on a form about 3x 5 ш., similar to the one shown in REPORT OF CONDITION OF ENGINE AT END OF TRIP. 

the illustration; a separate slip is made out for each Report of condition of engine No... 2 .. _ _ after careful inspection от arrival 
at M -190 .. 


job When the work cards have been made out, the 
clerk marks the work report in the book O. K., with 


2 Engine is in food i condition, " with the олов ption the it ked X i и. headed “ Мета 
reported under heading "other defects.” « OX sk sions — ук, 


hame of Part ' Name of Pars 


1 5 Lesse Repairs made by №. | Repairs 
the figure г or 2 underneath, showing that the items нет Бахар | — —— клона -- 0с 
. . . . mi. 2 NS | 53 | Knuckle Joint Pins | 
have been copied on work slips; 1 indicates that the = Fw: гыр кеі г". ni ---ң| | Lost Motion in Link Motion 
AIR BRAKE EQUIPMENT. | 55 | Main К S| (Ее — 
cards have been made out by the day clerk апа 2 by 31 Air Brake Bquipment | | | | + | Peck Joursals Е 
th š ht 1 b —H-——E E — | — (ұға тақ Piston Head Loosc 
! t | Ti е иаи айн 
CAUSE CMS i . 78 | Brake Beama & Shoes DT КОЙ ТЕЕ. ы жиа me 77 пам Жоғ hea — 
The cards are placed on the engine foreman’s desk -! 29" Brakes е 022 зын ұтты.) оса = 
long with all incomplete work reports (work reported [em жа a 
along with all incomp ete work reports (work reporte ———| a т: =, 
but not done when engine was last in the house) for —|— т 
that particular engine; these latter cards are taken from \ p -—— $T Бола Сн - 
the incomplete pigeon-hole, of the engine іп question, in Ji [Беш = ста са Са — L1 72 —3 ———— —— 
MG. | | ranem r n 
the file case.* AT [Fer SE НЕЕ асыр Е: а | 
а | 2. = 
The passenger work cards are turned over to the 1% Foaming ESES 73 | Valve Rod Pack | px 
: А 4 _20 | Front End Arrangement | || | | (КК Set up i mcam 
passenger engine foreman and the freight and switch куннын... Se QS GOAL свео St қ. | | 
; : : EI с, араса сагаттан Г мА 
engine work cards are given to the freight engine fore- 2з | Grate Shaker ш | | | 76 | Бей в АР 
А р ^ Ж „24 | Injectors and Pipes — | [77 Blower & Valves | | 
man. These in turn distribute them to the various 25 №94 Ко шаш = re um 
gang foremen or workmen, as the case may be, and 27 | Side Sets Leaking |” | 
when the work is completed, or at the close of the work 2 ве 
period, receive them back. The engine foremen dis- si| а — ---І- 
= ет 


tribute and receive the cards so that they may have an $ 
exact knowledge of all of the work reported and in - 


order that they may promptly report the engines for “ro 3 


LAU ШЫНЫНЫҢ 1 кеа Баа 
s г 33 | Crank Pin Loose a 8 = 
service when the work is completed. "So 74 Colam | | 2 
У ; 740 | Crosshead Key & Pia | | | 
If any of the inspectors ог foremen discover unre- ыннаны лаана панна зана нд р 
2 ді жала оска ng E | 
ported work, a report is made out and handed to the aia 
clerk, who copies it in the work report book, and the [1-1 ИГ 
i : , "| = борьба | — 
card is handled the same as engineers' cards. а |—]|— 
As soon as the work has been completed the workman 9—8 --- 
: : Pi|Uwéelo 1| | 
signs and dates the cards on the face, іп a place pro- 2119. —— | 


vided for that purpose, and returns them to the gang 
foreman. If, for any reason such as lack of material, ated bb crate 
too short time, or the engine not dumped, the work re- мын Ped анан ssi caben ei пиши 
ported cannot be attended to before the engine gocs pU мүм ч 
out, the foreman having the work card will make а 
note on the back of it to that effect, signing Lis name 


Saftey valve lifts at... lbs. Safety valve sets at... lbs. Reservoir pressure... ІЫ. Train line pressure... lbs. 
‘OTHER DEFECTS: 2 ; 4. акен P 


———————————————————— 
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FACE OF ENGINEER'S AND INSPECTOR'S REPORT CARD—NEW YORK 
CENTRAL & HUDSON RIVER RAILROAD. 


and date. This incomplete work card is then filed 

in the incomplete pigeon-hole, under the number of the engine. 
When the engine returns to the engine house the incomplete 
cards are taken from the pigeon-hole and handled as new cards. 
If the work has been done at the other end of the run the card 
is signed and handled in the usual manner. 

A distinction should be made between cards for work, which 
upon inspection by the gang foreman is found to be in good con- 
dition, and cards for work, which, although necessary to be done, 
was not finished before the engine was allowed to leave this 
point. Cards of the first class refer to work which in the judg- 
ment of the engine foreman is in good condition and need not 
be done. Such cards should be signed on the face by the engine 
foreman, giving the date and stating that the work reported 1s 
not necessary. These cards are then ready to be filed as “fin- 
ished" work. 

Cards of the second class are for work to be attended to on 
the return of the engine; such cards should be signed and dated 
on the back along with a brief explanation why the work could 
not be done before the engine left the house. These cards are 
"unfinished" work reports and should be so filed. Тһе gang 
foreman returns all completed cards to the office as soon 
as the work is finished and the incomplete cards at the 
close of the work periods, or when the engine leaves the house. 
If the engine is still in the house at the close of the work period, 
all incomplete cards for work which may not be done are turned 


* These file cases consist of pigeon holes 3% in. wide and 3 in. high, one 
for each engine, sub-divided by tin slides so that the upper section, 34 in. 
high, may be used for incomplet: work cards, while the lower part, 274 in. 
high, is used тог finished work reports. ; 

These files are in the office of the clerk, in which no one is allowed to 
enter but the clerk and the engine-house foreman. The engineers’ reports 
are dictated through a window. Тһе hostler reports the engine numbers as 
soon as the engines are placed in the house or on storage track, so that the 
clerk can immediately place the incomplete werk reports, if thefe are апу, 
on the foreman's table. 


over to the incoming gang foreman. The report clerk should 
file all finished cards as soon as possible and hold over the un- 
finished ones. 

At the close of each month all finished cards are taken from 
file all finished and hold-over or unfinished cards as soon as pos- 
sible. 


Supervision. 


In practically all of the systems for assigning work by means 
of cards it is required that the foreman of the gang doing the 
work shall sign the card, before it is turned in, as a record that 
he has inspected the finished work and found it satisfactory. 
Of course, there is much work done around a roundhouse that 
it would be impossible to inspect, but inasmuch as the workman's 
name is also on the card it is easy to soon discover an unreliable 
man. 


Form 2668. 5. 9657, 200m. 8-08. (GES 85112) 
LOCOMOTIVE WORK CARD. 
Place апа Date 


ж ұоаж 
ENTRAL 
41963 


Eng. №. | Eng'r.......or Insp.. 


ENGINE HOUSE WORK REPORT CARD—L. S. & M. S. ВУ. 
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Enginemen must carefully in their locomotives before turned over to engine house f. 
each day's work. Enginemen will be held responsible fc i i y v hic 
them from the outside or observed on the ponsi е for reporting on this form all defects whic 
the engine requires repairs ог not, and must always fill in items "Safety Valve lifts at 
eets at......," "Reservoir Pressure..." and "Train Line Pressure 

ports or reports not signed by enginemen. 7 


Items numbers 6 
reporting any of the items for any of these numbers for ге 
condition and which is NOT in need of repairs. 


i The Engineman, to report an item in, need of repairs, should place an x after the item in 
Hz. ian еле тпересое, to report ап item in need of repairs, should place an x after the 


Ne. 


.... 


Name of Part Location Барт 
1 Hot journal R. M. D. x 

93 Springs—Driving L.F 

would indicate that the Engineman had reported the 

Inspector had reported the left forward driving spring in necd of repairs. 


When repairs have been made the Foreman or the man in ch 
the x which indicates that the repairs have been made, ius: : Sager аа аны 


insp. Ropairs made by 


№. Name of Part Location — Esg'r insp. Repairs made by 
1 Hotjournal | R.M.D. e ohn Smith 
93 Springs—Driving L. F. e V Jones 


would indicate that the hot driving journal reported by the Engineman had hec i 
the left forward driving spring reported by the тд had bern repaired by W. Jones 


The following items reported under the heading “Other Defects” have been repaired : 
frau Reroareo REPAIRS MADE Ву 


e i Pg cnc te 


h can be seen by 
Enginemen must make report on one of these forms whether 
" “Safety Valve 
' No attention will be paid to verbal re- 


‚ 13, 24, 34. 35, 40, 42, 47, 70, 71, 90, 95, 96 and 98 contain two or three items each; when 
pairs, draw a line through the item which is in good 


red by John Smith, and 


even in indirect ways are often enabled to save the 
company the amount of their monthly salaries in a day 
or even in a few hours. In selecting engine house sub- 
foremen it is very advisable that men who have been 
trained in engine house work be selected. It is, ot 
course, well that they should have had other experience, 
but the peculiar conditions of the handling of running 
repairs need special training in that line. 


or at the end of 


column headed 
item in column 


Work to Be Done. 


right main driving journal as running hot and that the 


Some arcane It is impossible to formulate a rigid rule for what 


work shall be done in engine houses and what shall not. 
It is profitable at some points to make fairly heavy ге. 
pairs in an engine house, work which will sometimes 
occupy as much as a week or ten days. Again, some 
engine houses are not permitted to do any heavy re- 
pairing and are not equipped for doing much machine 
work. Where the house is a long way from a repair 
shop and is handling a large amount of power it must 
be to a considerable extent self-supporting. Again, 
where it is located adjacent to a heavy repair shop it 
is usually considered that it should depend upon the 


ае е Во ride bene Pares на Нараа нүн Сын тичане i ‘© shop for all the heavy work. Тһе advisability of the 
Reservoir Pressure Ла. Reservoir Pressure © N latter arrangement is open to question. m 

tis Lisa Pree me yt touna. Train Line Pressure д Шы Under average conditions it may be said in general 

Repaired at that facilities should be provided for taking care of all 

work that does not require the actual renewal of some 


Repairs completed... им 


major part which would require machining and fitting. 


Repairs made by. UIS RS It probably is not advisable, as a general thing, to ar- 
Inspected by range for the renewing of tubes іп an engine house, 
Air Brakes Inspected by а although this is sometimes done. АП boiler repairs 

Air Brake Inspector which require the renewal of any large part will under 
PET ordinary conditions keep the locomotive out of service 


Engine House Foreman. 


or will sign this report 
Master Mechank, Ms the 


NoTR —The workman in charge of the work, 
and hand it to the Engine House Foreman, who 
Division Superintendent of Motive Power. 


engine Inspector and Air Brake In 
will approve same and forward tot 
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It is the custom in some engine houses where piece work is 1n 
force to have a certain number of day workers and to use them 
for all work which cannot be thoroughly inspected, the piece 
work jobs being only those that are not concealed. 

Ample supervision of engine house forces is of an importance 
equal to that of ample facilities. The work at this point does not 
generally attract the highest class of workmen, and it is often 
necessary to use men that are not thoroughly trained and who 
need considerable instruction. Unexpected difficulties and an- 
noyances are very numerous, in all of which cases, if there 1s 
some one available who has authority and time, the work will 
proceed with much greater smoothness and rapidity. It is a 
great mistake to have too few foremen in an engine house. While 
they appear on the payrolls as non-productive labor, they are 
really the most productive class of men employed and 


REMARKS—Why Not Done 
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a sufficient length of time to make it advisable to send it 
to the shop where other repairs that may not be imme- 
diately necessary can be made while it is laid up. En- 
gine houses should be provided with facilities for re 
moving the wheels, for turning the tires—unless stand- 
ard wheel centers are in use when they can be changed 
instead of turned—for facing shoes and wedges, refitting driv- 
ing boxes, renewing rod brasses, renewing cross head gibs, patch- 
ing or welding frames as a temporary repair, doing all required 
repairs to the brake rigging, renewing bushings on the valve 
gear, renewing eccentric straps, facing off valve seats and all 
work of this character. 

Where the locomotives are thoroughly standardized it is pos- 
sible to supply the engine houses with parts which are already 
finished to standard dimensions and in such cases much more 
extensive repairs сап be made in the engine house than would 
be otherwise advisable. 

All the engine houses built in the last 8 or 10 years are рго- 
vided with drop pits or drop tablés for removing wheels and in 
the case of the Ashtabula engine house of the Lake Shore Rail- 
way, at least, an overhead crane of a capacity sufficient to lif: 
a locomotive is provided. At this place all of the wheels can be 
removed and the locomotive be placed on blocks in a convenient 
position for making other repairs in about five minutes after the 
rods and pedestal binders have been removed. 


Machine Shop. 


At all terminals turning more than roo locomotives per day 
and in some cases at those turning less than this, a complete ma- 
chine shop should be provided. This does not mean that it neces- 
sarily should be extensive or that all of the tools that are found 
in a repair shop should be included, but means that there shouid 
be at least one of each class of machine that work of this char- 
acter might require. А driving wheel lathe of a capacity to take 
the largest wheels is very essential if standard centers are not in 
use, when it will probably be advisable to turn all tires at the 


Мет 
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Labor For. 


Ch'f. Hos'l. 
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" Hlp...-4 | " “НУР... " ”НРр...] |Steno. ... NERA ~ Hip... ES " Hl'p...] 
Eng.Insp....] |Tankmen ... 2 Boil. Wash.... Eng.Des.. атаны. —— 
Pipemen |... P aU RAE Boo Callers ... Apprentice.. Coal D. 1 Ash Pit 
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ORGANIZATION CHART FOR A LARGE LOCOMOTIVE TERMINAL—LAKE SHORE & MICHIGAN SOUTHERN RAILWAY. 


General Foreman Е 


Chief Clerk 


Foreman 
(Days) 


Boiler Maker 
Foreman 


Engine 
Dispatcher 


Laborer 
Foreman 


Work Report 


Machine 
Foreman 


Clerk 
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ORGANIZATION OF FORCES IN A LARGE ENGINE HOUSE, 


main repair shop. А planer of a size sufficient to take in a large 
frame brace and also suitable for shoes and wedges will be re- 
quired; a lathe large enough to swing a rocker arm and prob- 
ably two other sizes of lathes, one being intended for bolt work 
and the other of possibly 18-т. swing for general work will 
answer the requirements for that equipment; a medium size 
shaper and one radial drill; a vertical drill, a bolt cutter, pipe 
threading machine and cut-off saw will complete the usual tool 
equipment with the exception of a boring mill, which is prob- 
ably one of the most important tools to place in an engine house. 
An hydraulic press of a size suitable for driving box brasses and 
a portable crank pin press should also be provided. 

Jib cranes, air hoist trolleys, etc., for convenient handling of 
parts that require machining, will, of course, prove as Valuable 
here as in a larger shop. The tool room should have a very 
complete equipment so far as various sizes of tools are con- 
cerned. It is sometimes surprising to discover how much money 
is lost through the inability to use a locomotive on account of 
the absence of a certain size of drill or reamer that is required, 
or by an engine failure on the road due to makeshift methods 
that have been compulsory on the part of the roundhouse force 
for the same reason. A locomotive broken down on the road 
will very soon lose enough money to provide a complete outfit 
of drills and reamers for the engine house. 

А forge shop equipped with at least one good-size power ham- 
mer and a number of open forges will, of course, be found neces- 
sary. Under normal conditions no regular carpenter shop would 
be provided or required. 

In a number of the later engine houses a narrow gauge indus- 


trial track has been set into the concrete floor all around the 
outer circle beyond the engine stops. This track is provided with 
turntables and switches, so that it extends into the various shops, 
store house and the scrap bin, and in some cases alongside the 
drop pits. Small push cars are operated upon this track and 
all heavy transporting is done by means of it. 


Organization. 


In no single way, or in fact in no combination of ways, can 
the cost of maintaining the locomotives in service be reduced as 
much as by means of a sound and thoroughly efficient organiza- 
tion. This feature is really very little understood on some rail- 
roads and the wonderful results that will follow its introduction 
are realized only by those who have discovered it by experience. 

Of course, organization is a very broad term and many of the 
features that have been mentioned throughout these articles are 
part of this subject, but one of the most important features is 
the classification of the forces and the distribution of responsi- 
bility for results, so that, first, there is no confusion in any man's 
mind as to what his duties are, and, second, that his duties are 
within his capability. The old method where a roundhouse fore- 
man had 100 or more workmen under him, all on the same grade, 
he being the only man who could sign requisitions, assign work, 
or clear up difficulties, was an enormously expensive one. 

The accompanying illustration shows the arrangement of the 
forces at a large engine house where this subject has been given 
the closest attention, and while this exact arrangement probably 
is not suitable for all points, it illustrates the basic idea of the 
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EMPLOYMENT AND CONDITION OF ENGINES. 
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DAILY REPORT FORM, SHOWING CONDITION OF POWER—NEW YORK 
CENTRAL & HUDSON RIVER RAILROAD. 


NOTICE ON BACK OF ABOVE FORM. 


This form should be filled out and forwarded to the office of the Division Superin- 
tendent of Motive Power showing employment and condition of each engine assigned 
to the point reporting or coming under the engine house foreman. Report to be taken 
at 5 A. м. and to give individual engine numbers. 

All engines that are assigned to regular runs, or that are in daily service, should 
be reported under the respective headings according to the service or class of work 
they are performing. 
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it is not in any manner official. In this log are jotted 
down such items as one foreman thinks the other may 
wish to have information upon. Much of this informa- 
tion is, of course, recorded in the dispatcher's book. 
No attempt is made to make this record complete in the 
matter of everything that happens; only such things as 
may come up later are noted. The log is kept in two 
parts, one being the engine situation, showing what en- 
gines are ready for service, what ones are held for re- 
pairs and what engines have been put into service, 
where they went and with what crew. The other is 
items of general information. Extracts from this part 
of the log, kept by the night foreman, are given below. 


Fripay, January 7, 1910. 


1910—Gone оп No. 37—3523 off acc't flues leaking. 

1151—Helping 37 with Burns and Davis. 

2031—Gone on helper 43 with Makey and Devine. 

3518—In on 49 returned on No. 28. 

3520—In оп 34—3501 returned on 70—3520 dumped, flues leak- 
ing. 

3595--Іп on 35— 3520 returned in place оп No. 32. 

3535—-Gone to Albany light with Fox and Jones. 

3506--Сате up оп 69—3589 in place on No. 86. 

3535—Came down on Sec. 18 with Smith and Johnson. 

1151—Thomas and Tobin came in on help 32. 

3514—3552—-Dumped acc't flues leaking. 

1152—1909—3522—-Coming on Pullman trains. бес of No. 3 

can get no definite information. 

2515—Gone on 1 a. м. switcher with Ripley. 

2507—-Gone on ice train place of 2542 that is out of service. 

2594--Сопе on Westfield Sus. with Kenyon. 

3641—Gone on local cast place of 3685 that is being held here 
асс” flat tender wheels. 

2504—Still at Palmer. Dispt. will have eng. towed in by some 
helper; none out during night. 

1914—-Came up with Eng’r Parsons. Suppose this eng. should be 
held for her regular crew as their clothes and tools are 
locked up on eng. All the regular fast freight crews went 
last night except Attridge and Ward. 

1905—Came up with W. White and is here for NH2. 

1908—Here for Б. A. 2. 1906 has not arrived yet. 

Potter and Lempke are here for spare time, commences 
4:30 A. м. 

3506—Here for No. 6—8525 for 26—8514 for 861—1917 O. К. 
3532 for 15. 

3527—0. К. except left check pipe burst. 3523—Ready for a fire. 
Ren's wired office last night that 2624 has very bad tender 
wheels, flat and shelled. 

You will have to notify James and Holden that Supt. 
wants them at 10 a. M. to-day at his office. 

Clancy will call up in a few minutes and let you know 
about Pullman trains coming. 

2602—Has steam heat working. They will want this engine for 
Pullman train I think. 

New fireman that you left here is here yet. 
had no freight job for him during the night. 
in rest room. 


Still waiting; 
He is now 


The form used on the New York Central Lines for 
reporting the condition of power to the division super- 
intendent of motive power is shown in another of the 
illustrations. This form is official and is forwarded 
each morning from all engine houses. 


distribution of responsibility through many channels which are 
all combined under one supreme head. This is a straight “line” 
organization of the simplest kind and if properly subdivided will 
probably prove to be the most efficient. 

Another illustration is given of the organization of a larger 
terminal. This is taken from the article on the “Organization 
of the Lake Shore & Michigan Southern Railway” which is men- 
tioned above. It shows an almost ideal arrangement which has 
Proven to be thoroughly practical in every way. 


Miscellaneous. 


In the West Springfield engine house of the Boston & Albany 
Railroad has been instituted what amounts to a running log. 
This is maintained by the day and night foremen simply for their 
own information and record, and while it is filed for reference 


Posting of Blue Prints.—It is the custom on some roads to 
post in the engineers’ room at the engine house a blue print 
showing all the tracks, switches and signals at that terminal. 
This print includes the identification mark of each tower, signal 
post, еіс., and is found to be very valuable, especially in con- 
nection with orders that may be issued by the superintendent 
for the guidance of engineers in the use of certain tracks. 


Dispatching Board.—A very successful type of dispatching 
board, which is in use at the Pittsburgh engine house of the 
Pennsylvania Railroad, is shown in the accompanying illustra- 
tions. This is placed behind glass іп the partition separating the 
engine dispatcher's office from the enginemen's room. It is 
made up of a number of units of convenient size put into one 
frame and is thus capable of ready expansion as required. Each 
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DISPATCHING BOARD, PENNSYLVANIA RAILROAD AT PITTSBURGH. 


of the units is made up of 5-plies of %-in. oak glued together 
with grain crossed to prevent warping. Rectangular holes, 114 
x34 in. are cut through the board and plugs, having flanges at 
one end to prevent their being pushed through too far, are in- 
serted in the holes. These plugs bear the engine number or en- 
gineer's name as needed. Тһе names on the plugs are large 
enough to be read by the dispatcher without getting up from 
his desk and a 12-section board has been found of sufficient size 
to care for the dispatching of from 150 to 200 engines per day. 
The titles are made up on strips which have plugs on their back, 
so that changes can be made readily without the scraping off of 
old and painting on of new titles. The illustration shows the con- 
struction of the board and plugs. 

Another type of board, that has been found very convenient, 
is arranged in a circular frame and set behind a window in the 
partition between the dispatcher's office and the enginemen's 
соот. The drum is made of sheet iron, painted, and mounted 


PLUGS USED IN DISPATCHING BOARD ON PENNSYLVANIA RAILROAD 
AT PITTSBURGH. 


so as to be easily revolved and the engine numbers and names of 
the crew are on tags which are hung on hooks in the proper 
location under the different runs. The board is provided with a 
circular handle at the bottom which extends through an opening 
into the enginemen's room and thus can be revolved to bring 
in view any particular run that anyone wishes to see. It can in 
the same manner be revolved by the engine dispatcher who marks 
up crews without leaving his desk. 

Cans for Waste.—In a number of the better maintained houses 
large galvanized iron cans, about 3 ft. in diameter and 4 ft. high, 
are set alongside the posts between every sth and 6th pit for 
the receiving of pieces of waste, sweepings from the floor and 
other scrap of this nature. Nothing of any value is put in these 
cans, which are emptied periodically on to the ‘scrap car. Their 
presence to a large extent prevents the collection of miscellane- 
ous waste material in the bottom of the pits and exerts a de- 


cided influence in keeping the house in a cleanly condition. 


Soda Ash Solution.—Where soda ash is used generally it has 
been found that the best method is to dissolve it in large tanks, 
having the solution of the proper density, which is put into the 
tenders by means of buckets. This insures the proper amount 
of soda being put into each tender and is much more satisfac- 
tory than to put in the soda as a powdcr. 


Hydrostatic Tests.—The injector for making hydrostatic boiler 
tests can be casily mounted upon a cart and be connected to the 
steam and water line connection between the pits. Тһе boilers 
can in this way be tested with very little difficulty or expense. 


Cleaning Gang.—Three or four men, whose regular duty it is 
to go over the whole house the first thing every morning, pick- 
ing up everything that is lying around the floors or in the pits, 
piling it upon a cart and afterwards salvaging the serviceable 
material and putting it into its proper place and dumping the 
refuse, will keep an engine house looking neat and clean at à 
slight expense. In fact, the good material which they are able 
to salvage, that would otherwise be lost, probably more than 
pays their wages. 

Lamp Guards.—The guards for incandescent lamps, particu- 
larly the portables, should be very substantially made of heavy 
galvanized wire and provided with a strong hook by means of 
which they can be hung up on rods and other places around loco- 
motives. Тһе bottom of the guard should be flat and large 
enough so that the lamp can be set up on a flat surface with- 
out any danger of it being easily tipped over. Removable cross 
wires, forming a protection on the bottom, should be provided. 

Clothes Lockers.—If the clothes lockers are in the main en- 
gine house instead of a separate building they should not be of 
the expanded metal type, as these permit the smoke, gases anil 
soot to easily get inside the lockers, and soil everything therein. 
In such cases, of course, ventilation should be provided, but not 
openings large enough to allow the dirt to get inside. By far 
the better way is to use expanded metal lockers and have them 
in a separate building in connection with the toilet facilities, etc. 

Crane on Incoming Track.—For the purpose of removing 
air pumps or other heavy parts, that may be shipped upon the 
tender of passenger locomotives, an air hoist on a jib crane ex- 
tending over the incoming track leading to the turntable, or 
some other convenient location, has been found most convenient. 
The same crane, of course, can be used for loading the heavy 
parts that are to be shipped to the shop or other points. 

Permanent Jib Cranc.—No expense of time or money was 
spared in making the East Altoona engine house of the Pennsyl- 
vania Railroad as near perfect as possible and, among other ex- 
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PERMANENT JIB CRANE ON OUTER LINE OF POSTS. 


ONE OF THESE CRANES BETWEEN EACH TWO PITS 


AT EAST ALTOONA ENGINE HOUSE— PENNSYLVANIA RAILROAD. 


cellent features, there are installed on each of the outer row of 
posts between the pits a swinging jib crane made up of I-beams 
and carrying a triplex chain hoist on the roller carriage sup- 
ported by the flanges of the arm. These arms are long enough 
so that any of the heavy parts near the front end of the loco- 
motive can be easily handled by properly locating the engine. 
They have Беер found to be one of the handiest things for an 
engine house. Front end rings, smokestacks, bells, steam chest 


HOT WATER WASHOUT SYSTEM, MANIFOLD PIPE LINES IN CONDUIT. 


covers, bumper beams, headlights, etc., are easily and quickly 
handled with it. 
Washout System. 

It can be said without fear of contradiction that every engine 
house in which large boilers are washed should be provided with 
a hot water wash out system. The saving in the time that a loco- 
motive is kept out of service for boiler washing makes such a 


system very profitable to say nothing of the increase in the life 
and improvement in the condition of the boilers themselves. 
The most successful systems provide a plant consisting of the 
necessary drums and pumps located in a separate section of the 
house from which are carried the various pipe lines terminating 
in connections between every second pit. In some cases these 
pipes are carried in conduits near the outer or inner circle and 
have connections extending beneath the floor, which are brought 
up to manifolds on the posts between the pits. The conduits 
are covered with iron gratings so that repairs can be easily 
made. In these cases there is also a line carried around the roof 
of the house for a connection to the blow-offs on the dome which 


FRAME HOLDING CONNECTIONS TO PIPE LINES OF ALL KINDS— 
WEST SPRINGFIELD—ROSTON & ALBANY RAILROAD. 


has a connection to the same manifold. One of the illustrations 
shows an arrangement of this kind, which includes a large 
blower pipe brought up from below, a hot and cold water line 
and a connection on either side for the attachment of the hose. 

In some other cases the pipe lines are all carried from the 
roof timbers at the top of the house, connections being brought 
down at the posts in a similar manner. The advantage of the 
manifold in a case of this kind is that a mixture of hot and cold 
water, or of steam and water, can be made so that the proper 
temperature is easily obtained. The disadvantage lies in the 
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PORTABLE MACHINIST'S TOOL BOX FOR ENGINE HOUSES. 


fact that the wash out water can be cooled down below the most 
satisfactory temperature by the man doing the washing, who 
finds it more convenient to handle the hose when it is not so 
hot. One of the illustrations shows a rack for holding the pipe 
terminals from the overhead line that is in use at the West 
Springfield engine house, where the location of the posts are in- 
convenient for this purpose. At the time the photograph was 
taken the overhead wash out system was not installed, but the 
places where the various pipes go on the rack are indicated. In 
this case no manifold is used, each pipe terminating in a Y, to 
which is connected two valves. The lines shown in the illustra- 
tion are steam, water and air. In addition to these there has 
since been installed the blowing off line, the hot water wash out 
line and the hot water line for filling boilers. This makes a 
very neat and satisfactory arrangement of piping. 

On account of the large amount of space required a description 
of several of the hot water washout systems will be delayed unt'l 
a later number. 


HANDY DEVICES. 


Portable Machinist Tool Вох.— А roundhouse machinist under 
modern conditions of piece work or bonus payment finds it 
necessary to have available a large supply of tools, more than 
it is possible for one man to carry in his hand from place to 
place. In fact, in houses where the highest efficiency is being 
maintained, it has been found to be good practice to equip each 
machinist with wrenches, jacks, etc., that in most houses are 
common property and stowed away in one place. In order to 
make it possible for a man always to have his supply of tools 
available and easily transportable, a tool box, which in effect is 
mounted on a two-wheel baggage truck, is used. This box is 
long enough and large enough to take in any tools that would 
be ordinarily required and is fitted with a substantial hasp 
and lock. The complete equipment of these tools is charged 
against each machinist, and he is held responsible for their 
safe keeping. Two designs of this type of tool box are shown 
in the illustrations, one having an ordinary wooden handle and 
the other fitted with iron handles, which drop down out of the 


way when not in use. These boxes are sometimes made of sheet 
metal instead of wood, although the latter is perfectly satis- 
factory. These boxes are also convenient for use as benches to 
stand upon. 


Cleaning Waste.—While waste that is used by wipers is usu- 
ally considered a negligible expense, and after it has become too 
dirty for further wiping is vsed to kindle fires at most places, 
still at points where this subject has been carefully investigated 
it has been found that it is well worth while to collect the waste 
that is discarded by the wipers, thoroughly wash it, and put it 


PORTABLE MACHINIST'S TOOL BOX—LAKE SHORE & MICHIGAN 
SOUTHERN RAILWAY. 


again into use. At such points fires are kindled with crude oil 
either poured directly on the fuel, or by means of a special firing- 
up machine. 

The waste discarded by the wipers is put into special galvan- 
ized iron receptacles distributed throughout the house and is 
collected and thrown into a large vat of crude oil, where it is 
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SPRAYER FOR PAINTING FRONT ENDS—LAKE SHORE & MICHIGAN 
SOUTHERN RAILWAY. 


thoroughly churned up, loosened, and a large part of the dirt 
washed out. It is then put through an ordinary wringer and 
goes to another vat of oil where it is again washed and put 
through a second wringer. At the second wringing it is not 
wrung dry, but is left in the proper condition for the wipers to 
use. It is then put into boxes from which: the wipers draw 
their supply. The oil in the first vat, of course, soon becomes 


PAINT SPRAYER FOR PAINTING FRONT ENDS-——LAKE SHORE & 
MICHIGAN SOUTHERN RAILWAY. : 


dirty and is cleaned out periodically, usually being thrown away, 
although it can be filtered if desired. The oil from the second 
vat is then transferred to the first one and fresh oil is put in the 
second or rinsing vat. One man with an arrangement of this 
kind will take care of all of the waste used by the wipers in a 
large engine house. 
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Paint Sprayer for Front Ends.—The appearance of locomotive 
front ends is a matter of pride with most master mechanics and 
especially in the case of passenger power it is necessary to con- 
tinually repaint them. On the Lake Shore & Michigan Southern 
Railway a spraying device has been designed for coating front 
ends that is most successful in every way. It is found that front 
ends painted with this sprayer do not blister as quickly and hold 
а good appearance a longer time, due to the fact that the paint is 
put on in a thinner and hence a more elastic coat. It is also 
found that it requires less paint. One man with a sprayer of 
this kind can paint a whole front end of a large locomotive, do- 
ing as good a job as it is possible to do, in less than five minutes. 

The sprayer, which is shown in two of the illustrations, con- 
sists of a small tin can about 7 in. in diameter and 8 in. in height, 
provided with a nozzle and suitable pipe connections fitted with 
valves and connected as shown in the drawing. Connection is 
made to the air supply by a hose and the air valve is fitted. with 
a spring handle operated by the thumb of the hand that is hold- 
ing the sprayer. The nozzle is shown in detail; it is simply a 
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NOZZLE FOR FRONT END PAINT SPRAYER—LAKE SHORE & MICHIGAN 
SOUTHERN RAILWAY. 


brass fitting arranged on the ejector type. The whole apparatus 
filled with paint can easily be handled by one hand, and as the 
stream is not allowed to spread widely a very careful and satis- 
factory piece of work can be quickly accomplished with it. 

A similar sprayer is also used for tender and engine trucks, 
pilots, or other places where a paint sprayer can be used to ad- 
vantage. 


Bulletin for Boiler Washers.—In some roundhouses it is the 
practice to have a small blackboard properly ruled and located 
in a central location on which the numbers of the locomotives 
that are in the house and require boiler washing are noted by 
the work clerk. The number of the stall on which it is located 
is placed opposite the engine number and the boiler washing 
gang only have to keep track of this board for instructions. 
After the boiler is washed it is crossed off from the board, 
which acts as a notification to the foreman that the work 15 
tinished. 


Throttle Gland Packing from Old Air Hose.—It 15 the prac- 
tice in a number of shops and locomotive terminals to make 
packing for throttle stems from condemned air brake hose. For 
this purpose the hose is split lengthwise and the rubber washers 
of the proper size are made by a cutter, usually operated by air, 
the machine consisting simply of an eight inch brake cylinder, 
mounted vertically, with the cutter on the end of the piston rod 
and working against a wooden block. In applying packing of 
this kind the gland is filled up with alternate rings of washers 
from the hose and of one-sixteenth inch lead. It is found that 
this packing is cheap and answers the purpose admirably. 
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ELECTRICALLY DRIVEN EMERY WHEEL IN AN ENGINE HOUSE. 
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НОТ WATER WINDOW WASHER USED АТ ASHTABULA—LAKE SHORE 
& MICHIGAN SOUTHERN RAILWAY. 


PORTABLE CRANE FOR GENERAL WORK, WEST SPRINGFIELD ENGINE 


CRUDE OIL FIRING UP MACHINE, ASHTABULA ENGINE HOUSE— 
HOUSE—BOSTON & ALBANY RAILROAD. 


LAKE SHORE & MICHIGAN SOUTHERN RAILWAY. 
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Window Washer.—The importance of clean windows іп a 
roundhouse can hardly be overestimated. Not only does it per- 
mit better work, but it has an indirect effect of increasing the 
self-respect and hence the ability of the workmen. The feeling 
of a man working in a roundhouse that is bright and clean and 
the manner in which he goes at his work is as much different 
from that obtained amid dirty, dark surroundings, as can be 
imagined. Washing off all of the windows in a large round- 
house is a big undertaking when the customary methods are 
used, and as it is impossible to estimate the results in dollars 
and cents, it is seldom that the expense is incurred of keeping 
the windows clean at all times, and they receive simply a periodi 
cal going over whenever a good opportunity offers. 

The windows of the Ashtabula engine house on the Lake 


Shore & Michigan Southern Railway are always kept clean and 


this is accomplished by one man, whose entire time is devoted 


to it. He is able to obtain such excellent results largely by the 
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CRUDE OIL FIRING UP MACHINE, ASHTABULA ENGINE HOUSE— 
LAKE SHORE & MICHIGAN SOUTHERN RAILWAY. 


use of a special swab and arrangement, which is shown in one 
of the illustrations. This consists first of two or three ordinary 
window swabs having different length handles, into the brush of 
which emerges a small copper pipe that is carried down the 
handle and having a valve at the lower end, is connected to a 
hose, that in turn is fastened to the hot water line of the boiler 
washing system. Тһе warm water then is discharged through 
the brush and the windows can be quickly swabbed and rinsed 
without it being necessary to lowe: the brush to the floor. 

Water running down the sash would collect in pools on the 
floor and form steam on the steam pipes if they are along the 
outer wall, and to eliminate this trouble a galvanized iron trough 
is provided that sets underneath and inside of the lower sash, 
being arranged to hook into place, and all of the water coming 
down the window is caught and discharged underneath the sash 
outside of the house. 


Ап arrangement of this kind cannot be complimented too 
highly, and the results obtained far more than justify any 
expense incurred. 


Emery Wheel in а Roundhouse.—One of the illustrations 
shows an clectrically driven double emery wheel which is located 
between two of the pits in one of the sections of the Ashtabula 
enginehouse. This етсгу wheel is kept constantly in motion 
and an attempt is made, as far as possible, to locate locomotives 
which require repairs to the front end netting or diaphragm т 
this section. The emery whecl is largely used for grinding dia- 
phragm plates, bolt heads, the ends of bolts and work of this 
character, which in most places necessitates the workman going 
to the machine shop. It is, of course, useful also for men work- 


ing on other parts of the locomotive. 
Near by it аге located a small hand punch and a small shear, 


both sufficiently powerful to work on one-quarter inch plates. 
The store of plates and nettings is maintained alongside the fire 
wall in the same section of the house. | 

In practice it is found that both wheels of this grinder are in 
almost constant service md many parts are quickly ground 
which under other circumstances would be slowly cut with a 
cold chisel. 


Firing Up Machine.—Firing up with crude oil is becoming 
quite general on a number cf roads. This is usually done by 
soaking waste in oil and throwing it in on top of a light layer of 
coal in the firebox or by pouring the oil on top of the coal direct 
and lighting it. Both of these methods require the use of con- 
siderable oil and for the purpose of reducing this consumption 
and also for reducing the time for igniting the coal in the fire- 
box a machine is in use at the Ashtabula engine house of the 
Lake Shore & Michigan Southern Railway and is shown in two 
of the illustrations. This consists of a large tank mounted оп 
wheels, to be easily transportable around the house, which is 
filled with crude oil. Air pressure is carried to the bottom of 
the tank through а 34-in. pipe and the mixture of air and oil is 
forced out through a discharge hose, the main connection being 
made at the top of the tank; this is supplemented by a connec- 
tion through а 3-in. pipe which extends to the bottom of the 
tank and connects into the discharge line through a needle valve. 
This mixture of air and crude oil is then carried through a long 
flexible hose at the other end of which is connected a small 
pipe of a length which will reach to the front end of the firebox, 
the man handling it being on the deck plate. The end of this 
pipe has a small T and a number of small openings and the air 
and oil mixture under pressure discharging at the end is ignited 
and, being swept over the shallow bed of coal on top of the grate, 
quickly ignites it in all parts. About five minutes’ work with this 
machine will start a glowing fire over the whole section of a 
large grate with the use of about one-half of the oil that would 
otherwise be required and in less than one-quarter of the timc. 

When a machine of this kind is used one man and his helper 
are able to fire up all of the locomotives at a large terminal, un- 
less it is the practice to dump the fires on all engines coming into 
the house, in which case another machine would be required. 


Portable Crane for General Work.—Most modern round- 
houses are equipped with one or more portable cranes for hand- 
ling cylinder heads, pistons, main rod ends and other heavy parts 
below the running board. А particularly well designed crane of 
this type, which is in use at the West Springfield engine house of 
the Boston & Albany Railroad, is shown in the illustration. This 
differs from most other designs in that the arm of the crane 
can be raised and lowered a distance of two feet, permitting it 
to have a maximum hoist and still go underneath the running 
board of practically any design of engine; in fact, it permits 
the arm to be projected into almost any place around the running 
gear. 

The construction is simple, consisting of a broad cart оп 
small wheels, the front axle being pivoted and provided with а 
handle. Five-eighth inch boiler plate is used as the bed. At 
the forward end oí this are two uprights of boiler plate secured 
together by bolts with pipe spacers. At the top of this stationary 
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REEL AND CART FOR BOILER WASHERS, EAST BUFFALO ENGINE HOUSE—NEW YORK CENTRAL & HUDSON RIVER RAILROAD. 


HOSE REEL AND BOILER WASHERS' CART, EAST BUFFALO ENGINE 
HOUSE—NEW YORN CENTRAL & HUDSON RIVER RAILROAD. 


RACK FOR BOLTS, NUTS, WASHERS, ЕТС., AT THE EAST ALTOONA 
ENGINE HOUSE—PENNSYLVANIA RAILROAD. 


post is a heavy plate with a hole through which the pipe crane 
arm passes. Similar plates guide the lower end of the arm and 
the screw. The arm is made of a piece of heavy Shelby steel 
tubing bent over at the top and equipped with a ring at the 
outer end into which a chain hoist is hooked. The lower end 
of the tube is plugged with a block into which a steel screw is 
threaded. This screw carries at its lower end a beveled gear 
meshing with a gear fastened to the handle shaft, the handle 
being alongside the stationary post. In this manner the arm 
is raised and lowered by turning the screw, and any adjustment 


PORTABLE CRANE FOR LIFTING DRIVING BOXES, WEST SPRINGFIELD 
ENGINE HOUSE—BOSTON & ALBANY RAILROAD. 
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within two feet is easily obtained. Тһе crane arm can be swung 
relative to the carriage through an arc of 9o degs., but a pin is 
fitted into its lower end which prevents its swinging in a com- 
plete circle. This makes it unnecessary to hold the arm when 
it is being raised. 

The crane shown in the illustration has been tested with a 
1,600 pound load without failure. 


Boiler Washer's Cart.—It is not of any particular benefit to 
boiler washer's hose, which in any case is subject to very hard 
usage, to drag it over the floor of the house where it often gets 
caught and torn, nor is it a matter of economy to have the 
boiler washers chasing from one place to another until they can 
get their wrenches, nozzles, hooks, etc., all collected at one point. 
To eliminate this bad practice most of the roundhouses on the 
New York Central Lines are provided with a boiler washer's 
cart, the details of which are shown in one of the illustrations. 
This cart has a substantial body in which wrenches, nozzles, 
wires, torches, etc., аге stowed, and has a large reel on which 
the hose can be quickly and easily rolled, not only keeping it 
from the floor, but also assuring that it is well drained. The 
cart and reel are of the home-made type, and can easily be put 
together in any shop. 


Brick Arch Cooler.—It is often necessary for boiler makers 
to go into the fire box of locomotives fitted with brick arches 
shortly after they arrive in the house, for the purpose of rolling 
the flues. The arch, of course, retains its high temperature for 
a long time and, unless it is cooled off in some manner, makes 
it a physical impossibility for the men to work on it. It is 
expensive to remove the arch every time a few flues need rolling, 
and hence it has become customary at many points to cool the 


BRICK ARCH COOLER. 


arch with warm water and a simple cooling device which 1s 
used for this purpose at the Rensselaer roundhouse of the Bos- 
ton & Albany Railroad, is shown in one of the illustrations. This 
is made up of pipes and pipe fittings forming a T, the cross being 
about two feet long, and having a number of three-eighth inch 
holes drilled in it. The ends are capped. The stem is about eight 
feet long, so that it can be put in through the fire door and have 
the valve at its end outside the fire box. This is connected to 
the hot or cold water line and the water is allowed to run over 
the arch until it is cooled off. 


Crane for Driving Boxes.—At one round house a very handy 
small crane for lifting driving boxes from the axles after the 
wheels have been removed from the locomotive by means of 
the drop pit, is in use. The accompanying illustration shows 
its features and general construction. The vertical section of the 
legs is made of 2 inch pipe and the arm section of 1/2 
inch extra heavy pipe flattened down at the outer end. This sets 
down into the 2 inch pipe, a cup being driven into the latter 
to form a bearing for the bottom of the arm, which is simply 
slipped into place. One leg is hinged so as to fold up and by 
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removing the arm the whole crane can be easily carried by one 
man to any point. It is but the work of a moment to set it into 
place alongside the wheel, the lower legs being chained to the 
spokes and the chain fall being hung on a hook at the end of the 
arm. Оп very large wheels a dog is provided for resting against 
the tire to relieve the strain on the upright. The arm is free to 
swing in either direction and the box after being lifted from the 
axle by the chain fall can be lowered to a bench, or floor within 
the gauge of the wheels. The crane shown in the photograph 
has been tested with a 700 pound weight without damage. 
Rack for Nuts, Washers, Studs, Bolts, etc.—An arrangement 
which is most successful as a time saver is in use at the East 
Altoona engine house of the Pennsylvania Railroad. It con- 
sists of a covered rack with proper size pigeon holes built of 
wood and mounted on strap iron legs, so as to clear the floor by 
a foot or more, in which are kept a very complete supply of 
Standard nuts, washers of various sizes, stud bolts, cotter pins, 
carriage bolts and other bolts for use by the roundhouse forces 
as required. There is one of these racks every seven or eight 
stalls located alongside of the post on the outer circle, all of 
which are kept well stocked. This material is drawn from the 
storehouse on a blanket order and used by the workmen without 
further record. The sweepers return all good material of this 
character that is picked up on the floor to its proper place in, 
these racks. This simple scheme saves in the aggregate an 
enormous amount of travel by the workmen of a busy round- 
house. One of the illustrations shows the appearance of the rack. 


LOCOMOTIVE TERMINALS. 


i) 


To THE Ештов:-- 

Іп the article оп "Locomotive Terminals" in your February 
number, in connection with the paragraph on "Design of Loco- 
motive," page 49, you refer to the large dump grates in both 
ends of the firebox, which are of great assistance in cleaning 
clinkery fires; this matter has been thrashed out by the mechan- 
ical men of the country, and about 75 per cent. of them believe 
that a dump grate is not necessary, and I imagine there are very 
few but what are of the opinion that a dump grate next to the 
flue sheet is a prime factor in the leaky flue question, both Ъе- 
cause of the amount of dead ashes and dirt that is carried there, 
and the impossibility of shaking the grate with the rest of the 
grates. 

Referring to mechanical coal docks; at some of these it is 
possible to screen the coal by drilling large holes in the apron 
on the horizontal trough over which the conveyor pulls the coal 
before depositing it in the bins; the slack coal going down 
through the holes, and the conveyor pulling the remaining lumps 
to the opening over the bin in which the coal is supposed to b^ 
dumped. Of course, this means that the bin next to the elevator 
would be for slack. This is a point that you probably have not 
noticed, and I believe one worth mentioning. 

MASTER MECHANIC. 


Bronze TRIMMINGS ON THE SANTA ЕЕ.--Ап order recently 
issued by the Atchison, Topeka & Santa Fé will result in everv 
car and coach on the system being sent to the shops and the 
brass trimmings will give way to those of a statuary bronze. 
The hat racks, side rods, light fixtures and every piece of brass 
will be taken out or covered with a coat of bronze. This will 
do away with the constant expense of polishing and keeping it 
in shape. Bronze will hold its color unaffected by the elements, 
and will never grow dull and distasteful to the eye. А little 
cleaning now and then for sanitary purposes is all that is neces- 
sary.—Railway and Engineering Review. 


INTERNATIONAL MASTER BOILERMAKERS’ ASSOCIATION.—Lhe an- 
nual convention of the International Master Boilermakers’ Asso- 
ciation will be held at the new Clifton hotel, Niagara Falls, 
Ont, May 24-27, 1910. 
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With this issue В. V. Wright leaves the AMERICAN ENGINEER 
AND RAILROAD JOURNAL to join the editorial staff of the Railway 
Age Gazette. | 

While the officers апа staff of this journal sincerely regret 
the severing of a most pleasant relationship, they feel that, i 
view of the opportunities offered by a weekly publication in the 
general railroad field to a man of Mr. Wright's calibre, con 
gratulations are to be extended to both him and to our contem- 
porary on the new relationship. 

Mr. Wright's work on this journal during the past five years 
needs no reviewing. Its uniformally high character is generally 
known and universally praised by those who have followed it 
carefully. 


ELECTRIFICATION OF TRUNK LINES. 


A president of a Western railroad has this interesting com- 
ment to make on Mr. Pomeroy's article on "The Electrification 
of Trunk Lines,’ which appeared in the February number ot 
this journal: 

“This is the first really practical exposition that I have seen 
on this very important subject and I am satisfied that a careful 
study of the article by^the managers of the railways will save 
a great deal of the stockholders’ money. The concluding para- 
graph of your article should be adopted as a railroad classic and 
should be given the widest possible distribution, with the idea 
of attempting, at lcast, to bring back to reason some of the vio- 
lent agitators who pose as public servants, both in our Statc 
and National legislatures." 

Our readers may be interested in knowing that Mr. Pomeroy > 
paper is to be presented at a joint meeting of the Institution of 
Mechanical Engineers and the American Society of Mechanical 
Engineers at Birmingham, England, next July. 


ГА 


INDUSTRIAL EDUCATION. 


The Industrial and Trades School Act, adopted by the legis- 
lature of New York in 1908, has greatly increased the interest 
in industrial education in that State. ^he industrial and trades 
school law in the State provides for industrial schools for boys 
and girls who have reached the age of 14, and trades schools 
for pupils who have reached the age ої 16. In other words, the 
Education Department is standing for two types of schools: 
(1) the "vocational school," "intermediate industrial school," or 
"industrial school" which will give better elementary school pro- 
vision for the vocational nceds of those likely to enter industrial 
pursuits; (2) "preparatory trades school," “preapprenticeship 
school” or “trades school” which otfer special shop, laboratory 
and drawing room practice along a chosen trade pursuit. By 
vocational education is mcant all that training and instruction 
which purposely ministers to self-support and productive ca 
pacity. 

A special committee of the American Federation of Labor ap- 
pointed to examine into the work being done by the State Edu- 
cation Department of New York reported at the Toronto соп 
vention in November, 1909. Part of the report is as follows: 

“Tf the American workman is to maintain the high standard 
of efficiency, the boys and girls of the country must have an op- 
portunity to acquire educated hands and brains such as may en- 
able them to earn a living in a self-selected vocation, and acquire 
an intelligent understanding of the duties of good citizenship. 

“We favor the establishment of schools in connection with 
the public school system, at which pupils between the ages of 14 
and 16 may be taught the principles of the trades, not necessarily 
in separate buildings, but in separate schools adapted to this 
particular education, and by competent and trained teachers. 

"The course of instruction in such a school should be Eng. 
lish, mathematics, physics, chemistry, elementary mechanics, and 
drawing; the shop instruction for particular trades, and for each 
trade represented, the drawing, mathematics, mechanics, physical 
and biological science applicable to the trade, the history of that 


"T 


Marcu, 1910. 


AMERICAN ENGINEER AND RAILROAD JOURNAL. 105 


з ооо оэоЭо эяььььзБзБФрФжджБгБЖрЕ Е ни 


trade, and a sound system of economics, including and етрһа- 
sizing the philosophy of collective bargaining. 

"In order to keep such schools in close touch with the trades, 
there should be local advisory boards, including representatives 
of the industries, employers and organized labor. 

"The committee recommends that any technical education of 
the workers in trade and industry being a public necessity, п 
should not be a private but à public function, conducted by the 
public and the expense involved at public cost. 

“There is a strong reaction coming in general methods of edu- 
cation, and that growing feeling, which is gaining rapidly in 
strength, that the human element must be recognized, сап 
not be so disregarded as to make the future workers теге auto- 
matic machines. 

"Experience has shown that manual training school teachers 
without actual trade experience, do not and cannot successfully 
solve this great problem, and that progress will necessarily b: 
slow, as new teachers must be provided, a new set of textbooks 
will have to be written, and the subjects taught in a sympathetic 
and systematic manner." 


* ж ж ж ж ж * 


J. Shirley Eaton has prepared a treatise on railway education 
which has been published as Bulletin No. 10, 1909, by the United 
States Bureau of Education. Mr. Eaton has collected informa- 
tion of everything important that is being done in the matter of 
educating railway employees in all departments; the mechanical 
department, or course, receives a large amount of attention, as 
more has probably been done in this department along these 
lines than in any other. 

Mr. Eaton has made a number of valuable suggestions as to 
the best methods and principles to follow and his study should 
be in the hands of all officials who are interested in improving 
the efficiency of railway employees. 

Among Mr. Eaton's conclusions are the following: 

"Railways should extend the principles of definite apprentice. 
ship to every department of the service, and should provide for 
two or more grades of apprentices in order to take account of 
differences in capacity and work done elsewhere, either in prop- 
erly accredited schools or by experience, and leading to differ- 
ent grades of service. 

"There should be formal provision for movement among de- 
partments under proper conditions, and the comity of railways 
should bc so far extended as formally to provide for some inter- 
change of officials under special restrictions. 

“Efficiency should be recognized hy an cfficiency wage, stated 
distinctly apart from the seniority wagc." 


THE CANADIAN PACIFIC RAILWAY MALLET ARTICU- 
LATED LOCOMOTIVE. 


Mr. Vaughan's new design of Mallet articulated locomotive 
has some original features which promise to prove very suc- 
cessful, as indicated by the preliminary tests which have been 
made of this engine, described in the opening article of this 
issue. The arrangement of the cylinders, both pairs of which 
are brought near together at about the middle of the locomo- 
tive, is new on this continent, although it has been used to some 
extent in France. This arrangement simplifies the construction 
and practically eliminates the possibility of leakage from the 
steam pipes, and also makes it possible to reduce the overall 
length of the engine to a minimum. 2 

The superheater adds to both the economy and capacity of the 
locomotive. This feature should not be regarded as experimen- 
tal, for it differs only in its method oí application from thc 
superheaters in general use on the Canadian Pacific Railway, 
which have been giving such successful results during thc past 
few years. 

Additional details of this interesting locomotive will be de- 
scribed in our next issue. 


METHODS OF SUPERVISING MATERIAL COMPARED 


WITH METHODS OF SUPERVISING LABOR. 


The material in а machine or structure is watched much more 
carefully than the labor. | | 

Specifications describe in detail the quality of material wanted, 
and careful inspection insures the delivery of the grade speci- 
бса. Detailed drawings planned by engineers and executed by 
skilled draftsmen show in complete detail the size, kind and 
shape of each piece. Buying is carried оп by purchasing de- 
partments and orders placed for such quantities and lots that 
there will be a minimum of waste in using the material. The 
material after purchase is put in the hands of a store department, 
which keeps it under lock and key, only turning it over to the 
foreman when he states what quantity he wants and for what 
purpose. АП this shows how carefully the material is planned 
for, bought, and watched over. ‘The most brilliant talent of the 
Organization is employed in this work. | 

А simple structure or machine is not built until complete plans 
are made as to sizes, kind and quality of material Тһе blue- 
print or shop drawing shows all these details. Тһе shop fore- 
man is required to follow the drawings completely. Не gets 
his material from the store department, which in conjunction 
with the purchasing department has already accumulated {гот 
the same drawing the necessary stock. Тһе foreman has noth- 
ing to do as to kind, quality or quantity of material. It is 
merely his duty to follow the plan or blue-print. 

The labor that is to go into the finished structure or machinc 
has not been planned for in the least. The gang of workmen 
to perform the job is turned over to the foreman, who has a 
free hand in directing when and how each necessary operation. 
that enters into the finished article, shall be done; yet in the 
average railroad shop the cost of labor is greater than that for 
material. 

The usual process when a job is commenced is that 
there is a rush to get every man at work and from that 
instant the foreman’s duties become опе series of emer- 
gency moves to get out of difficulties that arise because 
no move has been planned ahead. Each worker or gang 
is moved along as best possible, doing what seems the most 
important thing at the minute, but directed by one who has 
neither the means nor the ability to see the work as a complete 
unit. The foreman or boss 1$ busy driving those men or gangs 
that are not keeping up with the most advanced, and the ad- 
vanced gangs are loafing or appearing to keep busy while waiting 
for the laggards to bring up the rear. 

We use the best talent to direct the use of the material used 
by these gangs, but we leave the direction of when and how 
these gangs shall work to the ordinary gang boss who has not 
the training or ability to plan ahead. Не takes the greatest 
pride and delight in his ability to get out of difficulties which, 
if a little planning ahead had been done, would not have 
occurred. 

Material would be wasted if the drawing had not been made 
first. No plan of the labor is made first. 1$ not the waste of 
labor fully as great as that oí material if we tried to build leav- 
ing the entire matter of material to the foreman as we do tlie 
matter of labor? 

Running a shop or other organization is like a checker or 
chess game. Тһе foreman is expected to play this game by gct- 
ting the work past certain machines, men and gangs, at thc 
same time advancing the work as a unit. This foreman is given 
nothing to help him see the whole shop at once. His leg ca- 
pacity is usually the limit of his ability, for he must walk from 
machine to machine, gang to gang, and is only able to see the 
one part of his shop immediately in front of his eyes at one 
time. It would be a poor checker player who could only see 
one square ahead and in addition lost sight of all blocks except 
the one his hand was on at the timc of making a move. 

No one can carry the complete standing of all work even in 
a small shop in his head, much less see all the finer points of 
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the game compared with all the possible moves. Yet is this not 
about the thing we expect of our foremen and superintendents? 
They, as a rule, are not men to figure and plan ahead. Can we 
expect them to do so any more than we can expect them to be 
draftsmen, storekeepers or purchasing agents? This part of the 
game should be left to a separate department which will plan 
the time, sequence, and method of each move as definitely as 
the draftsman has planned sizes and shapes of material. 

In the organizations of early industrial history the foreman 
or man on the work had the matter of material as completely 
in his control as the same man now has the matter of labor. 
He believed he was the only one who knew what kind and how 
much to use. He put up a vigorous kick in his way when he 
was relieved of this part of his duties, for, to quote a present 
day foreman, “Was he not right onto his job and didn't he 
know better than апу one else what was wanted?” We are 


- 


better off for our purchasing, store and draughting departments, 
for foremen are doing better work with better materials, fewer 
false moves, and less waste. 

The next step in the advancement of industrial organization 
is a department which will plan ahead each move to be made 
by the workmen in as complete detail as our present blue-prints 
describe the use of material. The foreman's duties will be to 
follow these instructions as to labor with the same degree of 
exactness with which he now follows his blue-prints. 

This department will be as separate from direct contact with 
the men and the shop as the present drawing room is. It will 
also be looked upon with ridicule by the present day foreman, 
but the future manager who has such a department installed 
as part of his organization will no more return to present meth- 
ods than the present manager would do away with his efficient 
store, purchasing and draughting departments. 


THE UNIT SYSTEM OF ORGANIZATION! 


Major CuarLes HINE.* 


The primary object of this paper is to explain the details of 
the unit system of organization that is being installed on the 
Harriman Lines under the direction of Julius Kruttschnitt, di- 
rector of maintenance and operation, Union Pacific System— 
Southern Pacific Company. It is not desired so much to theo- 
rize as to what might, could, would or should be done, but rather 
to narrate what has been accomplished in actual practice. 

An essential feature of the system for each unit is a senior 
assistant, who, ranking next to the head of the unit, remains 
in charge of the headquarters’ offices and acts as executive officer. 
This senior assistant is supposed to see, with common sense ex- 
ceptions, all of the incoming and outgoing mail. If the other 
assistants are present at headquarters, they sign their own mail 
before it passes over the desk of the senior assistant for the lat- 
ter’s information. If an assistant is absent from headquarters 
he is represented, not by a chief clerk, but by a man of the 
wider experience of the senior assistant who signs the routine 
mail in his own name. The absent assistant is advised of the 
action taken by such methods as common sense and courtesy 
may suggest. Matters highly technical are held for the return 
of the assistant who is a specialist in that line. 

The most difficult task in any organization of human endeavor 
is to correlate the activities of the workers on the outside with 
the necessary requirements of correspondence, records and ac- 
counting on the inside. The artisan in the shop, the traveling 
salesman on the road, the soldier in the field, the sailor at sea, 
the railroad man on the line, all have their troubles with the 
man іп the office. When the inside man knows the outside game 
at first hand such differences in points of view are minimized, 
friction avoided, and therefore money saved. Railway operation 
is the most exacting of human tasks. Like the conduct of a 
houschold, a farm, a hotel or ship, it is a continuous perform- 
ancc. Unlike those exacting occupations it must maintain its 
own communications over hundreds or thousands of miles of 
territory. So complex is its administration that chances should 
not be taken of losing money through half baked decisions of 
partially trained office occupants. Most railway officials flatter 
themselves that when on the line they maintain a grasp on the 
office. Yet every hour in their absence action must be taken on 
matters which, apparently trivial in themselves, have far reach- 
ing results. This statement is not a reflection upon the splendid 


ability and earnestness of railway officials. It is merely a recog- 
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nition of the fact that a man can be in only one place at a time; 
that there are only 24 hours in the day and only 365 days in the 
year. The salary of one official is negligible as a percentage of 
the operating cost of the average unit. Accordingly the system 
insists that the second best man of the unit, with practical out- 
side training, shall stay at headquarters and sit on the lid. In 
some cases it has been found necessary to appoint another official 
to perform the previous outside duties of the senior assistant. 
In other cases it has been found that the outside work could 
be divided up among other members of the staff. 


In any system of organization the most important unit is the 
individual. It is claimed that when one man signs the name of 
another the first by so much loses initiative and individuality. 
А man's name is his birthright, his signature his patent of en- 
lightened manhood. Long habit on railways has perhaps min- 
imized the pernicious effect of unconsciously building up one 
individual at the expense of many. Such industrial feudalism, 
however, can no more permanently endure than did the feudal 
serfdom of the middle ages. The unit system, therefore, insists 
that every man shall transact the company’s business in his own 
name. There is nothing new in this. The whole system is really 
an extended application of the simple principles of train dis- 
patching. A train order is addressed impersonally “Conductor 
and Engineman.” Where proper discipline obtains the signa- 
tures to the orders are genuine. When the oldest conductor 
lays off the youngest extra man does not sign the former’s name 
to orders and reports. Addresses in official matters should be 
impersonal because of the possible difficulty of identification; 
because of the resulting elasticity in interior administration. One 
does not ordinarily address a letter to an individual attaché of 
a firm, a bank, a hotel or a newspaper. He does not normally 
attempt to dictate who shall handle his communication. He 
leaves that to the intelligence and discretion of the organization 
that he is addressing. Under the unit system communications 
are addressed to the office—except when personal. The action 
taken, however, is by a real live man, whose identity is not con- 
cealed. The position is assumed that the recipient of а commu- 
nication has the right to know what person is responsible there- 
for. The principle is established that except for a strictly per- 
sonal staff, as for example a private secretary, all persons report 
ordinarily to a headquarters or an office and not to an indi- 
vidual. The authority of such headquarters or office is always 
exercised by an individual. Authority, in an enlightened or- 
ganization of society or industry, should be impersonal. Its 
exercise is highly personal. 
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The application of the above established principle to the re- 
organization of an operating division requires that the assistant 
superintendent shall become the senior assistant. If previously 
there is no assistant superintendent the trainmaster, or most 
probable Successor of the superintendent, becomes the senior 
assistant. 

The next step in making the division a complete unit with its 
head, the superintendent, in effect general manager, is to move 
the division master mechanic and the traveling engineer (road 
foreman of engines) to the same building with the superinten- 
dent. Тһе division shop as a sub-unit is left in charge of a 
general foreman. The old theory has been that a master me- 
chanic if located at the shops can better supervise the shop 
forces. It is believed that the volume of business and com- 
plexity of modern conditions have outgrown this theory. 1% is 
found in practice that the master mechanic spends much of his 
time in an office near the shop writing letters to the superin- 
tendent, the superintendent of motive power and other officials. 
Again, human nature is such that the master mechanic so located 
may unconsciously dwell on the plane of the division shop fore- 
man at the expense of the former's mechanical responsibilities 
along the road and at outlying terminals. When this results 
his value as a division official is diminished. Тһе governing 
reason for locating the master mechanic and the traveling en- 
gineer with the superintendent is not only to gain a closer per- 
sonal touch. Such contact is largely a matter of personal equa- 
tion and of training regardless of location. The main object is 
to eliminate red tape by making possible a consolidation of files 
in one office of record. It has been demonstrated that relieved 
of a bureau of unnecessary correspondence the master me- 
chanic can and does spend more hours among his men whether 
in shops, on the road, or at terminals. 

Assuming that the division engineer, the trainmaster, and the 
chief dispatcher are already located in the same building with 
the superintendent, the division is ready for reorganization. The 
general superintendent and the instructor visit division head- 
quarters where are assembled the division officials and their old 
chief clerks. In an informal lecture of two or three hours’ dura- 
tion the principles of the system and its unwritten laws are out- 
lined. Explanations are given of the revised standard circular 
of organization, which reads as follows: 


Esfective ............... 191.... this division discontinues among its 
officials the use of titles—master mechanic, division engincer, trainmaster, 
traveling engineer, and chief dispatcher. 

The following samed officials are designated: 


1» Mr E E еа о Assistant Superintendent. 
2. Мт. G. H; xig ея Assistant Superintendent. 
З Mr етте” Assistant Superintendent. 
б. Mr LM. orb бағына Assistant Superintendent. 
5. Mr N. Он Assistant Superintendent. 
0. Mr: Р. О. еее Assistant Superintendent. 


Тпеу will be obeyed and respected accordingly. 

Each of the above named officials continues charged with the responsi- 
bilities heretofore devolving upon him, and in addition assumes such other 
duties as may from time to time be assigned. 

Such of the above as are located in the same building have one consoli- 
dated office Ше in common with the superintendent. 

АП reports and communications on the company's business, originating 
on this division, intended for the superintendent, or for any assistant super- 
intendent, should be addressed simply, “assistant superintendent” (telegrams 
“А. 5.”), no name being used unless the communication is intended to be 
personal rather than official, in which case it will be held unopened for the 
person addressed. It is intended that an assistant superintendent shall 
always be on duty in charge of the division headquarters offices during 
office hours. The designation of a particular assistant superintendent to 
handle specified classes of correspondence and telegrams is a matter соп. 
cerning only this office. Each official transacts business in his own name, 
and no person should sign the name or initials of another. Тһе principle 
to guide subordinate officials and employees is to be governed by the latest 
instructions issued and received. 


Train orders will be given over the initials of the train dispatcher on 
duty. 

The modifications of pre-existing organization and methods herein 
ordered have been carefully worked out to expedite the company's business 
by the reduction and simplification of correspondence and records. It is 
expected and believed that officials and employees will insure a successful 
outcome by lending their usual intelligent co-operation and hearty support. 

Officials and other persons outside the jurisdiction of this division are 
requested to address official communications, intended for the superintendent 
or any assistant superintendent, “Superintendent, Division, 
NC CONUM ” (telegrams ''Supt."), without using the name of the super- 
intendent except for personal matter. 


C. D., 


APPROVED: Superintendent. 


А. B., 
General Superintendent. 


It will be observed that no distinct grade of senior assistant is 
created. The unwritten law is that whatever assistant is а5- 
signed to the charge of the headquarters’ office becomes thc 
senior for the time being. It was originally intended that dif- 
ferent assistants should be detailed as the senior for certain 
definite periods. In some cases such a rigid rule may be neces- 
загу. The experience of a year indicates that the incidents and 
casualties of the service may usually be depended upon to let 
the situation work itself out. This is gratifying, since in such 
matters self-suggesting procedure is preferable to rigid rules. 
For example, if an assistant sprains his ankle or mashes his 
foot the superintendent can assign him to the office and send the 
then office man out on the road. Vacations and enforced ab- 
sences afford the superintendent an opportunity to cover the 
situation by a common sense assignment. On one division the 
senior assistant was necessarily absent for some weeks. The 
maintenance assistant who happened to be next in rank was busy 
outside relaying the division with new steel. The third man, 
the mechanical assistant, had few troubles of: his own in sum- 
mer, and to him fell the opportunity to be broadened by a tour 
in the office. The superintendent and the other assistants, in- 
cluding the old traveling engineer, did the enginc chasing. No 
circular was necessary, and there was less confusion than if 
two dispatchers had exchanged tricks. 

In order that their authority may not be restricted when 
meeting a given emergency it is necessary to give the division 
officials the uniform title of assistant superintendent, withou: 
the limiting effect of a descriptive phrase. If any one can coin 
titles that will describe duties and not, under ‘railway customs, 
restrict authority, such titles will be welcome. When a vacancy 
occurs the circular states, "Mr. ............ is appointed an as- 
sistant superintendent vice Mr. ............ " His assignment 
to duty by the superintendent is verbal. If a superintendent 
should find himself with an assistant unfitted by temperament 
or experience to cope with a wider range of duties he could 
quietly restrict such assistant to a prescribed limit. 

The assistant superintendents when at headquarters, except 
the senior assistant, have equal rank. On the road they have 
the relative rank indicated by the circular or the current work- 
ing time table. In case two or more find themselves together 
and an interruption to traffic or other emergency requires, the 
highest on the list takes charge and becomes responsible. The 
system forces more officials to assume responsibility and by so 
much increases the protection to the company's interests. More 
and more is heard about "this division," and "the company" and 
less and less about “ту department." | 

Most division officials have welcomed the title of assistant su- 
perintendent as a real promotion and as an increase in oppor- 
tunity. Some still feel the loss of a distinctive title. Time alone 
will prove that railroading has become great enough as a pro- 
fession to carry its own marks of distinction and to permit of 
a properly balanced specialization along the lines of greatest 
aptitude. Men like Julius Kruttschnitt, James McCrea, L. F. 
Loree, Epes Randolph, J. W. Kendrick, F. A. Delano and W. 
W. Atterbury, have not lost any reputation as civil and mechan- 
ical engineers because of their greater prominence as railway 
executives. For the same reason that a chief engineer blush- 
ingly accepts the title of vice-president, a division engineer should 
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modestly aspire to the position of assistant superintendent. This 
is one of the features of the unit system that it will take a gen- 
'eration to work out. Eventually an official cannot hope to per- 
form the duties of chief engineer, or superintendent of motive 
power, until he has had experience in the grade of division su- 
perintendent. When superintendents are selected from diversi- 
fied sources this will be possible. An advantage of the uniform 
title of assistant superintendent is that, as in the case of vice- 
presidents, it necessitates speaking of a particular official by 
name. When any official is away from his headquarters, he ;s 
addressed by name. 

The unit system makes a distinction between superior or co- 
ordinate units and subordinate units. Employees address "as. 
sistant superintendent." If they addressed "superintendent" there 
would be an implied obligation on the part of the superintendent 
to answer. If his personal action is desired he must be ad- 
dressed by name. Even though “assistant superintendent" is 
addressed the reply may be signed by the superintendent him- 
self. Subject always to his superior's wishes, the superinten- 
dent makes his own office rules as to what he shall personally 
handle. It is up to him to see all, a part, or nothing for a given 
period, just as he sees fit Should the superintendent's letter 
call for further information from the employee, the latter's re- 
ply would still be addressed, "assistant superintendent" For 
all that the sender knows the particular official may be neces- 
sarily absent when the letter is received. Numerous old con- 
ductors have expressed their appreciation of the fact that a 
man knows what official has addressed him, and that it is no 
longer possible to be jacked up by a clerk using the name of an 
official. 

Communications from superior or co-ordinate authority are 
addressed to the head of the unit, the superintendent. In his 
absence routine matters for higher or co-ordinate authority- are 
signed by the senior assistant who appends to his own title the 
explanatory phrase, "For and in the absence of the superinten- 
dent." Going down on the division no such explanation is neces- 
sary, as the authority of any assistant superintendent carries 
over the division itself. 

The superintendent being in effect general manager of his 
division is given charge of division stores as well as division 
shops. Не must, therefore, obey the instructions of the gen- 
eral storckeeper as well as the superintendent of motive power. 
The general storekeper has thus placed at his disposal all the 
administrative machinery of the division. Instead of a lack of 
practical sympathy between the stores and the users of material, 
it is made the duty of the superintendent and the assistant super- 
intendents to watch material costs as well as labor costs, to he!p 
keep down interest charge on stocks аз well as overtime. А 
railway company harnesses the forces of nature, including its 
divinely human elements, for one purpose, the manufacture and 
sale of an intangible commodity, transportation. The more 
closely interwoven the constituent parts of production the more 
efficient and economical should be the output. When weaknesses 
develop, when education is needed as to the increased importance 
of a given element, the remedy is not necessarily the creation of 
a separate department. А general storekeeper there should be, 
whatever his title, technically expert in his important specialty, 
responsible to the general manager and in a position to insist 
upon efficiency to the extent even of ordering material moved 
in special trains when it is true economy for the company to 
do so. EE Е 

It will be noted that the superintendent, as the representative 
of all so-called departments on his division, has about as many 
superiors as he has assistants. Тһе work of these superiors 
is balanced by the general manager. Тһе scheme will not be 
fully effective until the unit system is applied to the general 
offices, making the general superintendent, the chief engineer, 
the superintendent of motive power, the general storekeeper, 
the car service agent, the superintendent of telegraph, the signal 
engineer, and the superintendent of dining cars all assistant gen- 
eral managers with one consolidated office file, and their activi- 
ties co-ordinated by a senior assistant general manager at head- 


quarters. Thus far only one general office, that of the new 
Oregon & Washington Railroad at Seattle, has been reorganized 
in accordance with this conception. 

The number of divisions now reorganized is twenty-one with 
eleven still to follow. Тһе number of assistant superintendents 


on a division varies from three to twelve. Every superintendent 
has shown his ability to handle as many assistants as the man- 
agement may give him. The most gratifying feature of the re- 
organization is the fact that in all cases the talent at hand has 
been sufficient. Мо importations have been necessary. Тһе 
incumbents of official positions have responded splendidly to the 
confidence reposed in their ability. Some divisions have gone 
farther than others. This always has been and always will be 
the case. Every one, however, has made real progress, some 
of it unconscious. The human element has been recognized. 
Division officials who from lack of early breadth of opportunity 
have not the qualifications for senior assistant are not required 
to fill the position. Their services to the company have been 
too faithful to warrant humiliation or elimination. Their grasp 
of present conditions is greater than could be that of student suc- 
cessors. When, in the course of nature, a new crop of officials 
matures it will be ripened younger but attain a fuller growth. 

Consideration has been shown for the clerical forces affected 
by the changes. No individual has had his salary cut. As va- 
cancies occur through natural causes salaries are readjusted; 
some increased, some diminished to meet the new conditions. 
All of these matters are left to the local officials. Principles аге 
enunciated, suggestions made, but responsibility for details is 
left to the officials оп the ground. Тһе system means more 
officials and eventually fewer clerks. Probably by a cheese par- 
ing effort enough clerks could be eliminated to offset such in- 
creases in official salary lists as have been found necessary. 
The management has felt that increased supervision will war- 
rant the outlay. This liberal policy is justified by good business 
sense rather than by the prosperity of the Harriman Lines. The 
poorer a road the more money it should spend for supervision 
and the development of esprit de corps. 

Formerly office work was grouped around officials. This ге- 
sulted in petty principalities and bureaucratic administration. 
By tearing down some office partitions there were razed those 
figurative department walls, which so often operate to keep іп 
the man who is trying to keep the other fellow out. Under the 
new conception the work is grouped by classes. The technical 
term among business experts is “Тһе concentration and co-ordi- 
nation of routine and related processes" At a small round- 
house a handy man may be machinist, boiler maker and car re- 
pairer. In a large shop for obvious reasons the boiler makers 
and machinists are segregated. So, in an office, stenographers 
may be pooled, accountants segregated and clerks concentrated 
for the general good of the office work rather than for the 
fancied importance of a particular phase. The key to success in 
the unit system is a properly handled file room. It is given 
preferred attention and whatever force is necessary. When 
all of the clerks of the division are pooled no difficulty is ex- 
perienced in finding sufficient to handle the file room. William's 
Railroad Classification is being installed with a view to uniform 
filing over the Harriman Lines. 

As a general proposition officials at headquarters should по: 
exchange written communications among themselves. Super- 
intendents must apply this principle without hard and fast rules. 
For example, the superintendent of a heavy division being on 
the line some 200 miles from headquarters, very properly ad- 
dressed a joint letter to each of his ten assistants, calling their 
attention to a wreck he had just picked up and as the lesson to 
be learned enjoining upon them a vigilant enforcement of cer- 
tain rules. It has been found possible to reduce the correspond- 
ence of divisions reorganized from 30 to 50 per cent. Even with 
reduced clerical forces night and Sunday office work have been 
eliminated. The great reduction is made possible by the con- 
stant presence of the senior assistant who is alert to discourage 
the letter writing propensities of headquarters. It is expected 
that when all of the units under the Chicago office are reorgan- 
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ized there will be a net saving of at least 500,000 letters per year. 
Every letter costs a few cents to produce. Its retarding effect 
upon administration cannot be measured in money. Its dwarf- 
ing influence upon the individual initiative of the man below is 
likewise indeterminate. It is expected also that when the re- 
organization is completed numerous routine reports can be dis- 
pensed with. 

It is not expected that a mere change of title or an assign- 
ment by a superintendent will make a man a skilled mechanic 
Or an experienced engineer. For technical questions arising on 
a division the most expert knowledge available will continue to 
be utilized. It is claimed, however, that as the average division 
official has been in the service at least ten or fiftcen years, he 
cannot fail to have acquired some familiarity with the require- 
ments of the various branches of the work. Тһе old train- 
master may as third trick dispatcher have ordered an engine 
taken down and towed in without awakening the master me- 
chanic. By so much more should he with wider experience bc 
able to say whether or not the company's interests arc being 
best observed in the handling of a locomotive that may happen 
to come under his notice. The mechanical assistant cannot be 
everywhere and any help that his fellow officials can render 
the company should receive. Conflict of authority is avoided 
by the common sense and courtesy of the assistants and by thc 
attention of the superintendent. Nothing makes men so con- 
servative as responsibility. It is claimed that the superintendent 
on the ground is better able to decide these questions intelli- 
gently than is a hard and fast code formulated by a man behind 
a distant desk. What is construction to-day will be maintenance 
to-morrow. What is motive power at the turntable becomes 
transportation at the switch. 

Each official continues responsible for his branch of the work 
until otherwise indicated by the superintendent. The mainte- 
nance assistant is not allowed to plead transportation duties as 
an excuse for defective track. With him track must come first. 
When the train stops he cannot inspect track until it resumes. 
Meantime he may be able to minimize the delay by seeing that 
employees perform their duties promptly. Нс is not allowed, 
except for insubordination, to discharge employees on another 
assistant's payroll. He is expected, however, tactfully and po- 
litely but forcefully, to insist that the rules be obeyed. The 
faithful old employees need only encouragement to perform their 
duties well. The young and inexperienced require constant su- 
pervision and instruction. Due to its great extent of territory 
a railway exercises less control over its employees than any 
other line of organized effort. The safety of lives and property 
demands the greatest possible intelligent supervision. 

‚ Adaptability to changed conditions is largely a matter of tem- 
perament. Among his intimates one can usually predict in ad- 
vance what position a particular person will take on a question 
of politics, religion or organization. Some men believe in an 
early convergence of authority, in wide latitude of discretion. 
Others believe that the best results are obtained by postponing 
decisions until the highest possible authority is reached. Оп 
important questions there are usually two schools of opinion. 
Nearly every civilized country has two great political parties. 
On the railways of America there will always bc diversity of 
opinions and practices as to the organization of forces. The 
executive officers of the Harriman Lines have felt that the т. 
dividual will be broadened and the service correspondingly im- 
proved by the introduction of the elastic methods herein out- 
lined. While many are enthusiastic, not all of the persons aí- 
fected are convinced. It is to the credit of the latter that `n 
spite of honest doubts all have contributed more or less to the 
success of the scheme. The work is being kept on a high plans, 
guided by those exalted ideals of duty; freedom from personali- 
ties, and the good of the service. 


Some people evidently think that because the air brake is 
automatic and will “work itself," it should also "take care of 
itself."—The Air Brake Magazine. 
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USE OF AIR PUMP EXHAUST FOR HEATING FEED 
WATER. 


The usc of air pump exhaust for hcating the tank water will 
effect a considerable saving. With a feed water temperature of 
34 degrees it takes 1,198 heat units to convert the water into 
steam at 200 lbs. gauge pressure, but if the same feed water has 
been previously heated to 100 degrees, it requires only 1,132 heat 
units to accomplish the same result. Or, a saving of 5.5 per 
cent. is effected by heating the fced water to 100 degrees. 

On some tests made in January, 1907, the average feed water 
temperature was 37 degrees, while those made in June on the 
same run on thc division had an average feed water tem- 
perature of 58 degrees. During July on the division we 
obtained an average feed water temperature of 71 degrees. 
Therefore, it would seem reasonable to assume that for the 
entire system and for the entire year the average temperature of 
the water put in the engine tank is probably in the neighborhood 
of 55 degrees, or, in other words, this feed water is 45 degrees 
lower in temperature tban it can safely be put into the injector. 

Assuming that {һе steam delivered to the air pump and ex- 
hausted into the tank has, by the time it reaches the tank, 
dropped from 1,200 heat units to 1,000 heat units (which allows 
for loss of heat due to condensation and work done in the air 
pump), one pound of this value would raise 15 lbs. of water 
from 34 to roo degrees. Or, in other words, if 6 2/3 of the total 
steam generated passed through the air pump and was exhausted 
into the tank, the entire amount of feed water would be raised 
from 34 to 100 degrees. 

In looking over some tests made on freight trains and on 
passenger trains over the same division, I find that 5.3 per 
cent. of the total steam generated was used for operating the 
air pump on the freight runs, and on the passenger runs I.9 per 
cent. of the total steam generated was used by the air pump. 
The freight runs were madc on through trains making few 
stops and with comparatively little dead time, and the passenger 
trains were high speed, making only about six stops per trip. 

It is then reasonable to assume that for the entire system 
probably four per cent. of the steam generated in the locomotive 
is used Ту the air pump, which means that four per cent. of the 
coal bill is chargesble to it; but a great percentage of the heat 
in the steam used by the air pump can be reclaimed by using the 
exhaust steam from it for heating the tank water. Under severe 
weather conditions there would probably not be enough exhaust 
steam to bring the feed water temperature to 100 degrees until 
the tank was about half empty. 

It is believed that an average saving of 214. per cent; càn be 
made by the intelligent use of the air pump exhaust for heating 
the tank water.—Zrom а fuel engineer's notebook. 


ACCIDENTS REDUCED ву Pay-AS-YOU-ENTER CARS IN. CHICAGO. — 
The Chicago City Railway has compiled comparative statistics 
of accidents before and after the introduction of pay-as-yqu- 
enter cars on its principal lines. Comparing the period from 
Nov. 24. 1906, to Jan. 31, 1908, which included but two months’ 
operation of pay-as-you-enter cars ой one line only, with the 
period from Nov. 24, 1907, to Jan. 31, 1909, during which pay- 
as-vou-enter cars were in service on all trunk lines, the number 
of boarding and alighting accidents, accidents due to falling 
while the cars were rounding curves and accidents to, persons 
stealing rides on cars was reduced 31.0 per cent.—Electric Rail- 


way Journal. 


ENurNEERING.— Engineering is applied science, and its appli- 
cation 1s directed, in ninety-nine cases out of a hundred, to jus: 
one thing—to making moncy for somebody. Хо quality will be 
found of greater value to the engineer than commercial acumen. 
The young man who looks upon engineering purely as a science, 
or as the art of applying a science, independent of business prin- 
ciples, will very likely remain a drudge all his life, directed by 
men of far less scientific ability, but of greater business acumen. 
—George Fillmore Swain of Harvard Untere 
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PORTABLE OXY-ACETYLENI: WELDING OUTFIT. 


OXY-ACETYLENE WELDING. 


A difficult job in repairing the flue sheet of a locomotive fire- 
box, by means of the oxy-acetylene welding process, is shown 
in the illustrations. The part which was cut away had been 
badly cracked 2nd repaired by small patches and screw plugs. 
The new patch, of a very irregular shape, was cut out and ‘fitted 
by means of the cutting attacl;ment of the welding machine. An 
effort was made to expand the sheet with gas torches and thus 
neutralize the stresses due to contraction, but this did not work 


A DIFFICULT JOB IN WELDING. THE FIVE SPOKES WERE SUCCESS- 
FULLY WELDED BY THE OXY-ACETYLENE PROCESS. 


out successfully and the weld was cracked for a considerable 
distance at its ends. 

The sheet was then preheated locally and annealed with sat. 
isfactory results; the engine has been in service for some timc 
since the weld was made, and is in first-class condition. The seam 
was approximately three feet long. It is an example of one of 


WELDED BOILER PLATE SUBJECTED TO SEVERE TEST. 
UNDER A STEAM НАМ МЕК AFTER COOLING OFF. 


the most difficult pieces of work since it embraces a horizontal 
seam, which is difficult because of the possibility of laps or “cold 
shuts" at the upper edge of the weld; also the inverted we'd 
which is very slow, yet is free from laps, since the metal that 
remains there is quite sure to be welded. 

A space on the side sheet of this same firebox, about 16 in. in 
diameter, had a number of cracks at the stay bolts. These had 
been repaired by screw plugs апа caulking, but were again giving 
trouble. The sheet was easily repaired with the oxy-acetylene 
welding process. 

One of the illustrations shows two small test plates of 3$ in 
boiler plate, which had been welded by the oxy-acetylene process. 
After cooling off they were bent at the weld and hammered flat 
under a steam hammer without fracturing the material. Ап- 


HAMMERED FLA 


other piece of the same size was welded and tested for tensile 
strength. No metal was piled on or added to the weld to rein- 
force it; the test showed 9o per cent. of the strength of the 
original piece. | 

Five of the spokes of the flywheel, also illustrated, were suc- 
cessfully welded. Those who are familiar with the difficulty in 
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SHOWING ТИПЕ EXTENT OF THE PART 


THAT WAS FEPLACED ON ТН! 


TUBC SHEET. 


THE FIREBGX TUBE SHEET 


making repairs of this kind, due to expansion, will appreciate 
this piece of work. 

The repairing of automobile parts with the oxy-acetylene blow. 
pipe has become so common that it is not unusual to Jack up au 
auto side frame and weld it while you wait. 

The portable apparatus by which these welds were made `5 
shown in one of the illustrations and is manufactured by the 
Oxy-Carbi Company of New Haven, Conn. An important feat- 
ure of the apparatus is the use of double purifiers for generating 
oxygen, thus insuring a high quality of gas. The double gauge 
arrangement makes it possible to determine at any time whether 
either retort has exhausted its oxygen, and eliminates unneces- 
sary waste of gas by overheating the retorts. Special alloy 
needle valves retain the gas in the storage tank when not used. 
Where much oxygen is used for cutting the retorts may be used 
alternately with very satisfactory results. 

The acetylene generator is entirely automatic т action. By a 
slight turn of the regulator the working pressure may be ad- 
justed to the required amount. Generation is immediately 
stopped without any waste when the consumption of gas is cut 
off. No odor of gas is noticeable from the machine, even if 
operated in a small room. The large carbide capacity makes 
it especially desirable for long runs or heavy work. 


Railroads entering Atlanta, Ga., must publish a joint passenger 
train schedule in at least one of the daily papers. 


AFTFR WELDING ON THE PATCH. 


OPERATION OF BRITISH PATENT ACT. 


From a consular report it is noted that the first year’s work- 
ing of the British patents act has resulted in the introduction 
into the United Kingdom of $2,500,000 foreign capital. The 
value of the land and premises acquired by foreign firms who 
have decided to carry on their manufactures in Great Britain 
in order to maintain patent rights is estimated at $635,000. The 
expenditure for buildings was $880,000; plant and machinery, 
$895,000, making а total of $2,410,000. In addition, it is stated 
that a great many firms have arranged for English factories to 
manufacture their patented articles on a royalty basis. 

Тһе consul making the report 1$ of the opinion that the results 
of the act have come up to expectations and believes its bene- 
ficial effect to England will continually шсгеазе.—Атетсин 
Machinist. 


CoLLEGE FOR APPRENTICES AT ALTOONA.—The trustees of the 
Pennsylvania State College have decided that the college, in 
connection with the Pennsylvania Railroad, shall establish a 
college for: apprentices іп the mechanical department of the 
Pennsylvania shops at Altoona. The school will begin with 30 
students from the four-year apprentices at the shops. It will 
be started about the middle of February and be continued for 
three and one-half months. Instruction is to be given two after- 
noons each week. 
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APPLICATION ОЕ ASBESTOS BOARD SMOKE ]АСК. 


ASBESTOS BOARD SMOKE JACK. 


On page 6 of the Tanuary issue in connection with the first 
part of the article on locomotive terminals was shown two in- 
terior views of the West Springfield engine house of the Boston 


ASBFS10S BOARD SMOKE JACK IN ENGINE HOUSE. 


& Albany Railroad, illustrating the arrangement and design of 
the smoke jacks. We are now able to illustrate the details of 
construction of these jacks and present a more satisfactory 
photograph. 

. These jacks were designed on the basis of a most extensive 
and thorough study of the subject and illustrate probably the 
hest present practice in this respect. The material selected was 
14 in. asbestos lumber furnished by the Franklin Mfg. Co., 
Franklin Pa., which presents many advantages for this construc- 
tion. It is very light, is easily handled, is absolutely impervious 
to acids or gases, and is guaranteed for five years service and 
expected to have a life of over fifteen years. This lumber is 
made up of 85 per cent. Portland cement and 15 per cent. as- 
bestos fibre, the corner angles being of the same material; 
the sheets are riveted with aluminium rivets. It is carried from 
the roof and braced on the outside by wooden timbers, which, 
of course, are not subject to deterioration. 

It has seemed to be almost impossible to obtain a satisfactory 
material for smoke jacks, and if these jacks come up to expecta- 
tions, as it is confidently expected that they will, one of the most 
troublesome problems of the mechanical and engineering depart- 
ments will be solved. 


Tue TuNGsTEN LAmMp.—The tungsten lamp has practically rev- 
olutionized commercial lighting and is now being extensively 
adopted in industrial lighting, especially in textile mills. It is 
by far the most efficient of the incandescent class, and while 
the maintenance seems high in some cases, it is being rapidly 
reduced with the progress of development. Where lamps are 
protected from excessive vibration or shock, the tungsten is 
giving an exceedingly long burning life. In choosing between 
tungsten and tantalum, the cost of current and the size of unit 
desired are usually determining factors. Tungsten lamps are 
used singly or in groups with metal diffusers or prism glass 
reflectors. Where there is considerable building vibration, they 
are provided with spring suspensions.—G. Н. Stickney on the 
"Illumination for Industrial Plants" in Proceedings of the Am. 
Inst. of Electrical Engineers. 
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FRICTION DRAFT GEAR. 


The Butler Drawbar Attachment Company has adapted the 
friction elements of the friction draft gear, made by it under 
the Piper patents, to the Miner tandem class “С” spring gear 
for cars with 12% in. sill spacing; this is done in such a manner 
that the spring gear can be raised from а 60,000-lb. to а 200,000 
Ib. capacity friction gear. Тһе interesting tests of friction draft 
gears in actual service, made during the past year, have shown 
the great value of absorbing more of the shocks of buffs and 
jerks than is possible with the best of the spring gears. Col. 
W. B. Dunn, chief inspector of the Bureau for the Safe Trans- 
portation of Explosives and other Dangerous Articles, іп speak- 
ing of recent tests of the shocks of loaded cars, says that “the 
results show in a striking manner the value of the friction draft 
gear in reducing impact pressures.” 

In applying the Butler friction elements to the Miner spring 
gear, no material need be thrown away, as that which is re- 
moved is still good for repairs. The friction element introduced 


is not an experiment, as it is now in use in thousands of cars, 
and the slight change in the "Miner" makes an improvement to 
the gears now in service, which is of great value and at the same 
time is comparatively inexpensive. 

A static test of this combined gear gives a splendid card, the 


Combination Friction, 
compared with the. 


work done by two 


Class "0 Springs. 
Mete the differences 
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action of the single “С” spring giving a fine preliminary move 
ment, the friction elements gradually coming into action without 
a sudden jump or shock, a thing which tests in quick impact 
have shown often prevents the friction parts going into operation 
at all. This fact makes the early spring movement a valuable 
feature in the gear, as well as taking up the very large amount 
of slight shocks incident to shifting and starting movements. 


ENTERTAINMENT FOR SANTA Fe EMrLovEEs.—With the com- 
pletion of new buildings, every division headquarters of the 
Atchison, Topeka & Santa Fe Ry. between Chicago and Los 
Angeles is now equipped with a reading room for employees 
and an auditorium in which theatrical performances are given 
periodically, at the expense of the company. Thirty buildings 
are included in this entertainment system, where the men have 
the opportunity not only of receiving educational benefits, but 
of enjoying music and art. Four concert companies have been 
engaged to provide a series of entertainments in the various 
auditoriums and prominent lecturers will be engaged. The 
reading rooms thus far established are equipped with forty 
billiard tables and eighteen pianos, in addition to 40,000 volumes 
of reading matter. ; 


GROWTH OF PENSION SYSTEMS. 


With the beginning of the new year, 165,000 railroad employees 
have been added to the 500,000 in this country to whom pension 
plans already apply. This large increase is due to the action 
of the New York Central and Rock Island lines, which have 
announced the installation of pension departments. 

The latest government report on the number of railroad em- 
ployees puts the total for the country at 1,672,074. Of these 
approximately 665,000, or about 40 per cent, serve the roa:!s 
which have pension systems. Companies that now bestow pen- 
sions on employees are the New York Certral, the Rock Island 
the Pennsylvania, the Buffalo, Rochester and Pittsburgh, the Chi- 
cago and North Western, the Illinois Central, the Santa Fe, the 
Union Pacific, the Southern Pacific and its affiliated lines, tlie 
Lackawanna, the Baltimore and Ohio, the Atlantic Coast Linc, 
the Reading, and Jersey Central. 

Under the plan of the railroads, the service of a man who is 
to receive a pension must be continuous. There are, however, 
certain exceptions to this. When an employee is disabled, for 
instance, or receives a leave of absence, or is suspended for dis- 
cipline, or is temporarily laid off on account of a reduction in 
force, this is not considered a break in the continuity of ser- 
vice. Only by voluntarily leaving the company or by being dis- 
charged for good cause does an employee disqualify himself for 
a pension. One of the most important results of the pension 
policy is that it encourages long service and thereby increases 
eficiency.—Railway World. 


PERSPECTIVE VIEW OF BUTI.ER FRICTION DRAFT GEAR WITH 
ATTACH MENTS. 


MINER 


A CENT’S WORTH OF ELECTRICITY. 


At the average rate for power paid by the ordinary consumer, 
says Harper’s Weekly, a cent’s worth of electricity will operate 
a 12-inch fan for 90 minutes. 

Will operate a sewing-machine motor three hours. 

Will keep a six-pound electric flatiron hot 15 minutes. 

Will make four cups of coffee in an electric coffee percolator. 

Will keep an 8-inch disk stove hot seven minutes, or lons 
enough to cook a steak, 

Will operate a luminous radiator eight minutes. 

Will bring to a boil two quarts of water or operate the baby 
milk warmer twice. 

Will make a Welsh rarebit in an electric chafing dish. 

Will operate a 7-inch frying pan 12 minutes. 

Will keep a heating pad hot two hours. 

Will operate a griddle eight minutes. 

Will run the electric broiler six minutes. 

Will run a massage machine nearly four hours. 

Will keep the dentist’s electric hammer and drill going 00 
minutes. 

Will keep the foot warmer hot a quarter of an hour. 

Will run an electric pianola one hour. 

Will vulcanize a patch on an automobile tire. 

Will heat an electric curling iron once a day for two weeks. 
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AN ELECTRIC ATTCAHMENT FOR PUNCHES, 


А device for use in connection with punches in the boiler 
shop, which not only saves the use of an extra man, but also per- 
mits much more accurate work on sheets of large size, is shown 
in the accompanying illustrations. "This device was originally 
designed by the Pennsylvania Steel Company and used in its 
plant. With its permission the Pennsylvania Railroad is using 
it in their Altoona shops, where it has been applied to a No. 5 
Hilles and Jones punching press. Three additional machines 
are now being equipped with it at the Juniata shops. Тһе 
scheme used is to disconnect the foot connection to the clutch 
for throwing in the punch and operate it by means of a solenoid, 
the circuit to which is controlled by a push button in the top of 
the drift pin with which the boiler maker guides the sheet that 


10 V. Circuit 


Posh Botton Flexible Cuble 


Solinoid 


is being punched. In this way a boiler maker and one helper 
are easily able to handle the largest flue sheets, since neither is 
required to move his body or make any change in position which 
might possibly affect the location of the sheet. After the sheet 
is located by the prick punch mark the pressure of the thumb 
on the button will throw the punch into operation, the sheet 
being held steady meanwhile. 

The electric circuit required for an apparatus of this kind is 
shown in the diagram. It requires the use of two solenoids, one 
for the main operating device, having a pull of about 125 lbs. 
on a I20 volt circuit, and the other a contact making device, 
which is connected to the push button by a flexible cable and is 
on а IO volt circuit. 

Experiments were first tried with the operating solenoid alone, 


ELECTRIC 


ATTACHMENT ON PUNCHING MACHINE. 


but it was often impossible to release the clutch quickly enough 
to prevent a double stroke. 

The contact making bar of the small solenoid when drawn to 
place is sprung out of line, so that when the circuit is broken it 
will quickly release and will fly away from the contacts almost 
instantly. A weight is provided on the connection from the op- 
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erating solenoid to assist in releasing the clutch. Two 16-candle 
power lamps are connected across the circuit, as is shown in the 
diagram, to take what is commonly known as the "kick-back" 
when the circuit is broken in the coils. 


In discussing this subject before the recent convention of thc 
International Railroad Master Blacksmiths’ Assn., Н. Pentecost, 
of the American Locomotive Company, said: 

“We have quite an elaborate and up-to-date system of case 
hardening, having furnaces built especially for the work and 
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THE ELECTRIC CIRCUIT USED WITH THE 
SOLENOID ATTACH MENT. 


men engagcd for that purpose alone. We consider our case 
hardening about as good as can be done, as we have spared 
neither time nor expense to get good results. Our furnaces are 
built of special fire brick, each with two chambers or retorts 
made air tight, instead of boxes, as are generally used, with thc 
fire Space below between the two. These chambers are each I5 
x 16 x Ві in.; large enough to take in anything on an engine 
that needs case hardening from a guide down to the smallest 
pin. These furnaces are full of flues that surround the chamber 
or retort where the case hardening is done, so as to keep it at 
an even heat all the time. 

For fuel we use hard coke, as from our experience we get a 
more satisfactory heat than when using either coal or oil. For 
case hardening mixture we use charcoal, ground bone and pot- 
ash, and mix them in the proportion of 200 lbs. charcoal with 
50 lbs. each of ground bone and potash, renewing our mixture 
about every three or four days, according to the size and 
amount of work we are doing. At the present time we are 
case hardening guides 3 x 8 x 66 in., and can put in, using both 
chambers, two complete sets, besides other small pieces. We 
keep these guides in the furnace 20 hours, as we consider that 
none too long to make a good job. Steel guides, where we case- 
harden them, are left in the furnace from 8 to 10 hours. For 
iron links, 10 to 12 hours, and steel links 6 to 8 hours, accord- 
ing to the size. We have a jib crane with cable air hoist to lift 
the work out of the furnace, with tanks in the floor large and 
deep enough to take in all the furnace will hold. We keep these 
furnaces going all the time and have men taking care of them 
both day and night.” 


Forest Propucts 1N 1908.—The total value of the forest prod- 
ucts of the United States in 1908 is estimated to have been 
$1,050,000,000, a decrease of nearly 18 per cent. from the value 
in 1907, due chiefly to the business depression. 
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HIGH SPEED LATHE. 


—— — — 


The geared head high speed engine lathe shown in the illus- 
trations, and manufactured by the Prentice Bros. Company, 


Worcester, Mass, is the standard lathe redesigned throughout 
in much heavier construction and equipped with a new spindle 
reversing mechanism in the headstock. The design secures a 
single belt machine which simplifies the imstallation of a motor 
drive, if it should be desired, and at the same time contains in 
the machine itself all the eiements except the motor and th» 


PRENTICE GEARED HEAD HIGH SPEED LATHE. 


bracket upon which it is mounted. The greatest objection to 
lathes of the motor driven tvpe—that of delay in securing them 
—is thus overcome. 

To convert a standard belt driven machine to a motor driven 
one, it 1s only necessary to bolt a bracket on the rear side of the 
head end cabinet leg and belt from the motor direct to the 
driving pulley. Provision is made for adjusting the height of 
the bracket by a screw which acts as а belt tightener. Where 
the lathe is located underneath the line of shafting it is belted 
direct to the pulley on the headstock, without the intermediary 


DETAILS OF SPINLLE REVERSING 


of a countershaft. Eight changes of spindle speed are provided 
in the headstock. 

The spindle reversing mechanism, details of which are shown 
in the drawing, is located ољ ће driving shaft а and comprises 
three bevel gears and two friction clutches, together with the 
levers for operating them. The controlling lever is located on the 


apron, with which it travels, so that the operator always has it 
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immediately at hand for starting, stopping and reversing the 
spindle, no matter how long the lathe bed may be. The bevel 
gear b is mounted on the hub of the driving pulley, and when 
it is engaged by the friction c, the pulley and bevel gear 
are tight with the shaft and the spindle drives direct. The bevel 
gears then run idle and carry no load. To reverse the spindle 
the friction d is thrown into engagement with the bevel gear e, 
which is clutched to the shaft, and the drive is through the three 
bevel gears. 

The distance between centers for a 6-ft. bed on the 12-in. lathe 
is 33 in., the swing over the ways is 1414 in. and over the com- 
pound rest 9% in. The machine will cut 44 pitches of screw 
threads ranging from 4 to 6o threads. The net weight with a 
6-ft. bed is 2,065 lbs. 


А Trane Paper CoNSOLIDATION.—Announcement is made of 
the consolidation of Industrial Enginecring, heretofore pub- 
lished at Pittsburgh, and the Engineering Digest, New York. 
The offices will be at 220 Broadway, New York. Robert T. Kent, 
editor of /rdustrial Engineering, becomes managing editor of 
the consolidated magazine. Harwood Frost, who was the 
founder of the Engineering Digest, and one of its editors, will 
now devote himself entirely to the Engineering News. 


Tovs.—Few realize that more than $50,000,000 worth of toys 
have been imported into this country during the last decade. 
Despite this large importation the growth of the production 
of toys in the United States has been rapid in recent years, in- 
creasing from $1,500,000 in 1880 to $5,500,000 in 1905. The 
growth of toy making in this country has been chiefly in those 
which could be manufactured by machinery—American Ма. 
chinist, 


AMOUNT OF Оп, IN SATURATED Waste.—There is a limit to the 
amount of oil which can be absorbed by the waste in the journal 
box. Careful experiment has shown that one pound of waste 
will absorb and hold four pints of oil. Any amount in excess 


of this will not remain in the waste, but will run down through 
it into the bottom of the box.—William J. Walsh before the New 
England Railroad Club. 
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DEVICE ON HIGH SPEED LATHE. 


Dore For Pipe THReEAvs.—In screwing pipe fittings together 
spread a thick mixture of graphite and oil on the threads. This 
will help make the joints steam or water tight. White lead 1s 
used when the pipe is not to be taken apart again. It hardens, 
while the graphite does not, and makes it almost impossible to 
unscrew the pipe fittings when they have been connected for a 
long time.—Gas Review. 
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CINCINNATI-BICKFORD IMPROVED RADIAL DkILL. 


IMPROVED RADIAL DRILL. - 


The smallest sizes of the line of radial drills manufactured 
by the Cincinnati-Bickford Tool Company, Cincinnati, Ohio, have 
recently been redesigned. This includes the 21%, 3 and 3% foot 
drills. The improvements which have been made add greatly to 
their efficiency. The design has a column extending to the top 
of the sleeve, ribbed internally to furnish a high degree of stiff- 
ness. It is mounted on a base which has been considerably 
strengthened at the point where the flange is bolted down. Тһе 
ring that supports the clevating screw and takes the weight of 
the arm itself, is now supported on ball bearings, greatly reduc- 
ing the force required to swing the arm. Тһе pipe section of 
the arm has been retained, giving a high degree of strength and 
stiffness. 

The power of the drive has been augmented by putting on а 
larger driving pulley, allowing a greater belt capacity. The 
gear box allows changes to be made while the machine is run- 
ning at a high speed, by the simple changing of the lever from 
one notch to the other. This may be done without taking 
special precaution to prevent breakages. Тһе settings for the 
different diameters of drills are given below the notches in 
which the change gear lever rests. Gears subjected to hard 
service are of hardened steel. The bevel gears transmitting the 
power to the column have been increased in size. 

The back gears are locate in the head. They are of simple 
construction, consisting of *hree gears and a clutch, апа may 
be engaged or disengaged while running. Тре clutch is made 
of high-grade carbon steel and has hardened teeth. 
box and back-gears provide twelve changes of speed, ranging 
{гот 38 to 356 revolutions per minute; they are correct for 


The gear- 


a cutting speed of 35 feet per minute for drills from 3$ inch to 
3% inches in diameter. 

The reversing clutch, the lever for which may be seen ex- 
tending below the head, is expanded by a plunger and toggle- 
joint arrangement, whereby its capacity is increased many times 
over that of the wedge type of clutch formerly used. Adjusting 
screws permit the friction rings to be set to any tension desired. 
The reversing lever is employed for starting and stopping the 
machine as well, being within convenient reach of the operator. 

The feed change device operates by means of a ball handle 
controlling a driving key mechanism. This gives four changes 
ranging from 0.008 to 0.020 inch advance per revolution of the 
spindle. Any one of these feeds is instantly available. The feed 
clutch is made of hardened steel. The thrust of the feed worm 
is taken on a ball bearing instead of on a fiber washer. The 
spindle sleeve also exerts its pressure on the spindle through a 
ball thrust bearing, reducing the power to run the machine 
nearly 22 per cent. This, with the increased diameter of the 
driving pulley, makes the machine capable of doing much heavier 
work than formerly. 

The quick return handle on the feed pinion shaft is pro- 
vided with a toggle-joint type of adjustable clutch. This re- 
quires but a slight force to engage it, thereby avoiding the possi- 
bility of throwing the handle out of position by a sudden vio- 
lent effort. Instead of graduating the spindle sleeve as form- 
erly, depths are now read from a dial permanently located on 
the quick return head on the feed pinion shaft. The automatic 
stop is also made a part of the depth gauge, and it may be set 
in position instantly without requiring trial cuts or measure- 
ments. 

The guide on the top of the arm for the adjustment of the 
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head is made flat instead of angular, thereby allowing the head 
to move more easily, and minimizing the tendency іог it to 
rock on the arm while the machine is in operation. The head 
clamping device has the important feature of tightening the gib 
in the head instead of lifting it away from it. This gib is now 
made taper instead of flat and is fitted with an improved adjust- 
ing device which eliminates the undesirable feature of having 
the weight of the head rest on the point of two screws. И also 
prevents the possibility of any end play. 

Three forms of table are provided. In the general view of 
the machine the box table is shown clamped on the base of 


UNIVERSAL SWINGING, TILTING AND ROTATING WORK TABLE, 


the machine, and provided with working surfaces on both sides 
as меН as оп the top. One of the illustrations shows a swivel- 
ing table provided with a wormwhceel adjustment for setting it 
to any angle about a horizontal axis, the angle being indicated 
by a graduated ring of large diameter; a dowel is provided for 
locating it in the horizontal position. This design is also fur- 
nished, if desired, as a plain swinging table, without the swivel- 
ing attachment. Тһе round work-table shown 1$ а supple- 
mentary device which may be placed on the box, swinging or 
swiveling tables. 

Special attention is directed to the very complete set of gear 
guards provided. This is in line with the modern tendency of 
safeguarding the workman. It has other advantages as well, 
however. It protects the gears from accidents, such as аге 
particularly likely to occur in shops having traveling cranes. 
It prevents the throwing of oil over the clothes of the operator ; 
it also adds greatly to the appearance of the machine. 


THE IDEAL LOCOMOTIVE. 


The "ideal locomotive" has received considerable discussion in 
the columns of The Engineer (London) during the past year. 
The result is summed up in a recent editorial in that publication, 
from which the following extract has been taken: 

"The locomotive is the most remarkable machine ever con- 
structed to develop power. Мо other motor works under the 
same varying conditions. At one moment we find it developing 
maximum һогве-ромег while making, perhaps, ninety or one 
hundred revolutions per minute. Soon afterwards it is again 
giving out maximum power, while its cranks are turning round 
300 or 350 times in a minute. It is a slow-speed engine. It is a 
high-speed engine. It is an all and every speed engine; and it 
is expected to be economical, no matter what the average cylin- 
der pressures may be. The resistance which it has to overcome 
varies from minute to minute. It must behave well as a vehicle. 
It must be beyond all other machines trustworthy. With heavy, 
fast, long-run trains it has to work within an inch of its life for 
hours together. There is nothing like it in the world. The 
motor car has no such difficulties to contend against. If it has 
to climb a hill the gear is changed. There is no change gear 
for the railway engine. The torpedo destroyer's engines are to 
а certain extent like the locomotive; but the occasions when fuil 
power is wanted and put forth are quite rare. With the locomo- 
tive maximum power is the rule, not the exception. 

“It ought to be obvious that to get an ideal engine under such 
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conditions is from one point of view hopeless; from another we 
have it already. Every locomotive is an ideal machine. АП 
depends on the concept formed, on the standard of excellence 
to which the ideal engine must conform. Аз ме have alreadv 
said, each man will shape his own ideal, or will reject the notion 
as impracticable. So far no one has attempted to do more than 
say that some given type will be better than other types; but 
the so-called proof is seldom convincing, or, if convincing, sat- 
isfying. Take, for example, compounding. It would be quite 
out of place to say anything here about the merits or demerits 
of the system from a theoretical point of view. It is certain, 
however, that the principle has been very fully and carefully 
tried for a great many years on many of our great railways 
under the most varying conditions, and on none of them has it 
retained its position. It is merely wild hitting in the dark to 
say that its unpopularity is due to prejudice. The truth is that 
the only possible advantage the compound has over the non- 
compound is fuel economy; but as we have often explained, the 
saving must be a very large one if it is great enough to counter- 
act contingent disadvantages. So far as we are aware, no one 
attempts to say that under favorable conditions the compound 
will not save coal. But the facts go to show either that these 
conditions are not present on British railways to any notable 
extent; or else that the expenses of maintenance and so forth 
are so great that compounding is not worth having. It is im- 
probable that any of our correspondents has had recent running 
shed experience, or has received drivers’ and examiners’ weekly 
and daily reports. These things do not reach the public, but 
they represent very special and valuable information, enabling 
locomotive superintendents to decide on the perpetuation or re- 
jection of any particular system of construction or method of 
working. 

“We do not, of course, wish it to be supposed that we think 
that finality has been reached, and that no further developments 
or improvements are possible. Far from that, we believe that 
they will be made; but it is not necessary that they shall һе 


PLAIN SWINGING TABLE ON RADIAL DRILL. 


confined to augmenting economy іп fuel. But even іп that 
progress will take place. Superheating has for some time past 
been tried on a scale and with a completeness never before 
attempted in this country. Of the economy secured there is no 
question. Nothing but the lapse of time can tell us whether the 
price paid for the saving is or is not too great.” 


Тнк TUNGSTEN LaMr.—All previous developments of incan- 
descent lamps have told of progress, but the introduction of the 
tungsten lamp means a revolution in lighting work. Reaching, 
as it does, a standard three times higher than the present incan- 
descent lamps, the tungsten lamp surpasses all other forms of 
lamps in efficiency—the arc and the Nernst are all outclassed, with 
the possible exception of the flaming arc and some forms of 
vapor tube lighting. By means of its numerous and well-known 
advantages the incandescent lamp has maintained itself in the 
field in competition with other illuminants, and now that it is 
able to match them in efficiency, there will probably be no limit 
to its use except the ability of the public service corporations to 
supply service therefor.—F. И’. Willcox before The Engineers 
Club of Philadelphia. 
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FIRST SOLID STEEL PASSENGER TRAIN, COMPOSED OF DAY COACHES, DINING CAR, AND PULLMANS, OPERATED BY THE PENNSYLVANIA 
RAILROAD COMPANY, AND THE FIRST SUCH TRAIN EVER OPERATED ANYWHERE, 


STEEL PASSENGER CARS ON THE PENNSYLVANIA. 


The Pennsylvania Railroad in November, 1906, ordered 100 
all-steel passenger cars. Since that time additional orders have 
been placed and there are now in service on the company's lines 
245 coaches, 10 dining cars, 21 combination passenger and bag- 
gage cars, 29 baggage cars, 18 postal cars, and one company car; 
a total of 324 cars. In course of construction there are 140 
coaches, 34 dining cars, 48 combination passenger and baggage 
cars, 4 baggage cars, 42 postal cars, 27 mail storage cars, and 11 
baggage and mail cars. 

The Pullman Company, at the instance of the Pennsylvania 
Railroad, has for the past four years been at work designing all- 
steel parlor and sleeping cars. Some 500 such cars are shortly 
to be completed and placed in service on the Pennsylvania 
Railroad. 

With the all-steel passenger equipment now in service, or on 
order, and some 250 steel cars to be ordered on the 1010 passen- 
ger equipment programme, the Pennsylvania Railroad will, in 
a short time, have in service about 9oo of its own steel passen- 
ger cars, and 500 steel Pullman cars. 


“Fuel Tests with House Heating Boilers,’ by J. М. Snod- 
grass, is issued by the Engineering Experiment Station of the 
University of Illinois as Bulletin No. 31. This bulletin is de- 
signed for the technical rather than for the general reader. It 
wil be of interest to producers of fuel for domestic heating 
and to those who are concerned with the design and method 
of house-heating apparatus.  Comparatively few tests have 
hitherto been made in connection with house-heating apparatus, 
and the results of this bulletin constitute a timely definition of 
its efficiency. The bulletin is intended to constitute the first of a 
series dealing with fuels and apparatus used for house-heating 
or other domestic purposes. Copies may be obtained gratis 
upon application to W. F. M. Gross, director of the Engineering 
Experiment Station, University of Illinois, Urbana, Ill. 


“Tests oF TUNGSTEN Lamps,” by Т. Н. Amrine and А. Guell, 
issued as Bulletin No. 33 of the Engineering Experiment Sta- 
tion of the University of Illinois, presents the results of tests 
upon tungsten lamps of the 25-watt size. Of the three kinds of 
lamps tested, one kind was of American manufacture with fila- 
ments made by the paste process; the other two kinds were of 
German manufacture, with filaments made by the colloid and 
deposition processes. Each type of lamp had a different scheme 
of filament mounting. 

From these tests it is shown that: 

(1) When the lamps are subject to vibration, the life depends 
to a great extent upon the scheme of filament mounting, so that 
a lamp having its filaments mounted in such a manner that they 
are never under tension, gives a much better life, when subject 
to vibration, than one having tightly strung filaments. 

(2) After burning 2,000 hours under good conditions of oper- 
ation, the average candle-power of the filaments made by the 
paste process, decreased to 88 per cent.; of the filaments made 
by the deposition process to 89 per cent.; and of those made 5y 
the colloid process to 77 per cent. of the initial value. 

(3) The paste filament lamp, with loosely strung filaments, 
gives the longest life under both good and poor conditions of 
operation. 


(4) The frequent breakage of the filaments during shipment 
and ordinary handling, and the early blackening of the bulbs, 
common in the early tungsten lamps, seem to have been over- 
come in all three types of lamps tested. 

Copies of this bulletin may be obtained gratis upon application 
to W. F. M. Goss, director of the Engineering Experiment Sta- 
tion, University of Illinois, Urbana, Ill. 


Proceedings of the Traveling Engineers’ Association. Seven- 
teenth Annual Convention held at Denver, Colorado, Sept., 
1909. Leather, 374 pages, 6 by 0 in. Secretary ХУ. О. 
Thompson, 820 Elmwood ave., Buffalo, N. Y. 

The proceedings of this association should be studied by those 
who are in charge of the compiling and arranging of the proceed. 
ings of railway clubs and associations. Well printed, neatly and 
carefully arranged and with first-class half-tones and line draw- 
ings, it forms quite a contrast to the average book of this kind. 
Among the principal reports and papers presented and dis- 
cussed were the following: The most economical method of 
maintaining engine equipments; fuel economy (report and dis- 
cussion cover over 60 pages); proper method of handling air 
brakes on long trains to insure smooth service (60 pages) ; boiler 
check valves and feed water delivery—does their location and 
arrangement affect the working of the injector, steaming of the 
boiler and formation of scale; piping arrangement between engine 
and tender for steam, air and water; modern methods of clean- 
ing ash pans; function of the parts of Walschaert valve gear, 
method of procedure in failure or breakdowns on simple and 
compound engines, including Mallet type; electric locomotives ; 
what can be done to obviate tender derailments. 


“Тһе Occluded Gases in Coal," by S. W. Parr and Perry Ваг- 
ker, issued as Bulletin 32 of the Engineering Experiment Station, 
University of Illinois, contains the results of researches to 
determine the behavior of coal upon exposure to the atmos- 
phere with reference to the gases normally contained by it in 
the mine. The investigation is a part of a study which is being 
made by the Engineering Experiment Station relating to the 
deterioration and weathering of coal as well as its spontaneous 
combustion. 

As a result of these experiments, it appears (1) that freshly 
mined coal when subjected to a vacuum yields an appreciable 
percentage of combustible hydrocarbons; (2) that the escape of 
these combustible hydrocarbons takes place slowly in coal ex- 
posed to ordinary atmospheric conditions, and is almost entirely 
suppressed when submerged in water; (3) that the avidity of 
coal for oxygen is so marked that a sample in an air-tight jar 
with a large volume of air quickly exhausts the air completely 
of its oxygen; and this experiment may be repeated a number 
of times without appreciably lessening the avidity of the coal for 
oxygen; (4) a comparatively small amount of this oxygen shows 
itself as carbon dioxide of water, but is seemingly more largely 
involved in the formation of organic acids, such as humic acid, 
etc.; (5) the finely divided coal is more active in these pro- 
cesses than the coarse coal. On the whole, these experiments, 
as above summarized, afford positive indications as to some 
of the underlving causes of the heating and spontaneous com- 
bustion of coal in storage. Copies of this bulletin may be ob- 
tained upon application to W. F. M. Goss, director of the Engi- 
neering Experiment Station, University of Illinois, Urbana, Ill. 


RAILWAYS оғ CHINA.—China possesses 6,300 miles of rail- 
ways, of which only 1,930 are managed by the Chinese. The 
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management of the remaining 4,370 miles is divided among six 
foreign powers, as follows: Russians manage 1,077 miles, Bel- 
gians 903 miles, Japanese 702 miles, Germans 684 miles, English 
608 miles, and Frenchmen 400 miles. When the railways now 
being laid down in China are finished, the total length of China's 
railway system will amount to 8000 miles—The Еплділес” 
(London). 


RAILWAY CLUBS. 


Canadian Railway Club (Montreal).—At the mecting on Тисѕ- 


day, March r, G. I. Evans, chief draftsman of the motive power 
department of the Canadian Pacific Railway, at Montreal, will 
present a paper cntitled “An Experimental Mallet Articulated 
Locomotive.” Secretary, James Powell, P. О. Box 7, St. Lam- 
bert, near Montreal, Can. 


Central Railway Club (Buffalo).—At the meeting оп Friday, 
March тив, J. В. Sloan, general electrician of the Pennsylvania 
Railroad at Altoona, will read a paper on “Electric Car Light- 
ing.” Secretary, H. D. Vought, 95 Liberty street, New York 
City. Д 


New England Railroad Club (Boston).—On Tuesday evening, 
March 8th, there will be a discussion on the “М. C. B. Rules of 
Interchange." This is also the annual meeting of the club. 1t 
will be held at the Copley Square Hotel; dinner will be served 
at 6:30 P. M. Secretary, George H. Frazier, 10 Oliver street, 
Doston, Mass. 


New York Railroad Club.—Friday evening, March 18th, will 
be the “Annual Electric Night, at which time the report оп 
“Electrification” will be presented by a standing committee ар 
pointed some time ago. Secretary, Н. D. Vought, 95 Liberty 
strect, New York City. 


Railway Club of Pittsburgh.—The standing committce on the 
M. С В rules of interchange will make its report at the пех 
meeting, Friday, March 25th. Secretary, C. W. Alleman, P. X 
L. E. В. R. Pittsburgh, Pa. 


Western. Railway Club (Chicago).—At the March meeting, 
Tuesday, the fifteenth, the committee on “Revision of the Rules 
of Interchange” will present a report. Prof. H. Wade Hibbard 
of the University of Missouri will also read a paper, the subject 
of which has not yet been announced. Secretary, Jos. W. Tay- 
lor, 390 Old Colony Bldg., Chicago, ПІ. 


Other Club Meetings.—lowa (Des Moines), Friday, March 11. 
Northern (Duluth), Saturday, March 26. Richmond, Monday, 
March 14. St. Louis, Friday, March 11. Western Canada 
(Winnipeg, Man.), Monday, March 14. 


ELIMINATION оғ Grape Crossincs.—While invariably avoiding 
grade crossings on new and revised construction work, the Penn* 
sylvania Railroad has, in the last ten years, been eliminating all 
crossings at grade as rapidly as practicable. A compilation for 
the period since January 1, 1900, shows that 673 grade crossings 
have been removed on the lines of the system cast of Pittsburgh 
and Егіс. These figures are of record of September 1, 1909, 
and do not include the ten crossings to be eliminated by the 
change of line to be made through Bristol, Pa., on the New 
York Division. On the lines of heaviest traffic between New 
York and Washington and Philadelphia and Pittsburgh, the 
company has abolished 256 public grade crossings in the past ten 
vears. Тһе 774 public crossings remaining are scattered over 
574 miles of road, and are, with a few exceptions, at unfre- 
qucnted highways where traffic is inconsiderable. There have 
also been removed, in addition to the 256 public crossings, 12) 
private crossings at grade. 
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PERSONALS. 


С. Н. Kenzel has been appointed assistant purchasing agent 
of the Elgin, Joliet & Eastern, with office at Chicago. ; 


J. C. Miller, district master mechanic of the Chicago, Mil- 
waukee & St. Paul, with office at Milwaukee, Wis., has retired. 


E. C. Anderson has been appointed mechanical engineer of 
the Colorado & Southern Ry., with headquarters at Denver, Colo. 


C. H. Montague has been appointed superintendent of motive 
power of the St. Paul & Des Moines, with office at Des Moines, 
Iowa. 


D. H. Speakman, master mechanic on the Rock Island Lines, 
has been transferred to the Nebraska and Colorado divisions at 
Goodland, Kan. 


W. J. Bohan, electrical engineer of the Northern Pacific at 
St. Paul, Minn, has been appointed mechanical engineer, with | 
office at St. Paul. е 


Henry Mel, material agent of the National Railways of Mexico 
at Beaumont, Тех., has been appointed assistant purchasing agent, 
with office at Beaumont. 


Richard Lanham, road foreman of engines of the St. Louis, 
Iron Mountain & Southern, at De Soto, Mo., has been appointed 
a master mechanic, with office at Paragould, Ark. 


G. G. Gilpin has been appointed chief draftsman of the Chi- 
cago, Burlington & Quincy, to succeed E. C. Anderson, who 
has been appointed mechanical engineer of the Colorado & 
Southern Ry. 


W. В. Thomas, road foreman of engines of the Cincinnati, 
New Orleans & Texas Pacific, has been promoted to gencral 
foreman of the mechanical and car departments, with office at 
Ludlow, Ky. 


R. L. Stewart, master mechanic of the Kansas City terminal 
and the St. Louis division of the Rock Island Lines at Armour- 
dale, Kan., has been transferred to the Missouri division, with 
office at Trenton, Mo. 

H. J. Osborne, master mechanic of the Nebraska and Colorado 
divisions of the Rock Island Lines at Goodland, Kan., has been 
transferred to the Iowa and Des Moines Valley divisions at 
Valley Junction, Iowa. 


W. Alexander, assistant district master mechanic of the Chi- 
cago, Milwaukee & St. Paul at Milwaukee, Wis, has been ap- 
pointed district master mechanic, with office at Milwaukee, suc- 
cceding J. C. Miller, resigned. 


J. Е. Sheahan, master mechanic of the Southern Railway, at 
Knoxville, Tenn, has been appointed master mechanic of the 
International & Great Northern, with office at Palestine, Tex., 
succeeding F. S. Anthony, promoted. 


James T. Wallis, superintendent of motive power on the Erie 
division of the Pennsylvania Railroad and of the Northern Cen- 
tral, has been appointed acting superintendent of the West Jersey 
& Seashore, also of the Philadelphia & Camden Ferry, with office 
at Camden, N. J., succeeding D. H. Lovell, granted leave of 
absence. 


М.Н. Wickhorst, engineer of tests of the Chicago, Burlington 
& Quincy, with office at Aurora, Ill, has been granted a leave 
of absence for one ycar to become chief chemist in charge of 
rail tests by the American Railway Engineering and Maintenance 
of Way Association. \У. А. Derby succeeds Mr. Wickhorst. 


W. Hamilton has been appointed master mechanic of the 
Western division of the Grand Trunk Railway System, with 
headquarters at Battle Creek, Mich., in place of E. D. Jameson, 
who has been assigned to other duties. 


L. A. Richardson, master mechanic of the Missouri division 
of the Rock Island Lines at Trenton, Mo., has been: appointed 
master mechanic of the Chicago terminal and the Illinois division, 
with office at Chicago, succeeding D. H. Speakman, transferred. 


М. М. Boyden, master mechanic of the Southern Railway at 
Atlanta, Са., has been transferred to Knoxville, Tenn. George 
Akans, master mechanic at Birmingham, Ala., succeeds Mr. Boy- 
den; E. М. Sweetman, master mechanic at Sheffield, Ala., suc- 
ceeds Mr. Akans, and Frank Johnson, general foreman of loco- 
inotive repairs at Knoxville, succeeds Mr. Sweetman. 


Hugh M. Wilson, vice-president of the Barney & Smith Саг 
Company, and well known to our readers as the publisher of 
the Railway Age, has been elected vice-president of the McGraw 
Publishing Company. Mr. Wilson succeeds Jas. M. Wakeman, 
who has been an important factor in the success of the McGraw 
Publishing Company with which he has been connected since 
its formation. 


J. H. Guess, purchasing and fuel agent of the National Rail- 
ways of Mexico at City of Mexico, Mex., has been appointed 
general purchasing agent of the Mexican International and the 
Interoceanic, with office at City of Mexico, and his former title 
has been abolished. A. Herrera has been appointed purchasing 
agent, with office at City of Mexico, succeeding Carl H. Smith, 
resigned. 


J. E. Buker, having resigned as superintendent of car depart- 
ment of the Illinois Central, the Indianapolis Southern and 
the Yazoo & Mississippi Valley, to become first vice-president 
of the Chicago Car Heating Co., his former position has been 
abolished, and the duties of this position have been assumed by 
the superintendent of machinery. The position of J. M. Borrow- 


dale, assistant superintendent car department, has also been 


abolished and Mr. Borrowdale will герой to the superintendent 
of machinery and perform such duties as may be assigned to him. 


Н. А. Fabian, assistant to the president of the New York, New 
Науеп & Hartford and the Central of New England at New 
Haven, Сопп., has been appointed to the new position of man- 
ager of purchases and supplies of the New York, New Haven 
& Hartford and the Boston & Maine, with office at Boston, 
Mass. effective March т. He also holds the same position 
on the controlled lines of the New York, New Haven & Hart- 
ford, namely, Central New England, New England Navigation 
Co. and the strcet railways, the Connecticut Со, New York 
& Stamford Ry. Co, Rhode Island Co. and the Housatonic 
Power Со., as well as for the controlled lines of the Boston & 
Maine, namely, Maine Central, Washington County and the 
Somerset Railway Co. 


William Buchanan, superintendent of motive power of the New 
York Central & Hudson River Railroad for cighteen years up to 
1899, died January 20, at his home in South Norwalk, Conn. Mr. 
Buchanan was born in Scotland, March 6, 1830. Не came to 
this country when a boy and began railway work in the summer 
of 1847. In 1849 he was an apprentice in the shops of the Albany 
& Schenectady, but soon went to the Hudson River road, where 
һе remained the rest of his active life. For three years he was 
machinist and shop foreman. Іп 1853 he became master me- 
сһапіс, and in April, 1580, was made superintendent of motive 
power of the Hudson River and Harlem divisions. Prom April, 
188, to his resignation іп May, 1899, he was superintendent о! 
motive power and rolling stock of the entire system—the New 
York Central & Hudson River, the West Shore, the Rome, Wat- 
ertown & Ogdensburg and the Dunkirk, Allegheny Valley & 
Pittsburgh. 
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CATALOGS. 


LeacH SANDERS.—The various styles of this well known device are de- 
scribed in а catalog.issued by the American Locomotive Sander Company, 
Thirteenth and Hamilton streets, Philadelphia, Pa. 


SreeL Trucx Sipe Frame.—The advantages of the Buhoup steel truck 
side frame, manufactured by the McConway & Torley Company, Pittsburgh, 
Ра, are briefly stated in a neatly arranged pamphlet recently issued by 
them. 


VANADIUM MzrALS ім RarLroap SERVICE.—In a pamphlet under this title, 
published by the Vanadium Metals Company, Frick Building, Pittsburgh, 
Ра, the properties, the uses and the advantages of “Victor Vanadium 
Bronze" are discussed. 


VerticaL Boring Mirrs.— The friction headstock and lever control of the 
Gisholt vertical boring mills, manufactured by the Gisholt MacHine Company, 
Madison, Wis., is described in detail on a sheet intended for insertion in 
the loose-leaf binder furnished by that company. 


THE Janney X CovursLEn.—This improved coupler complies with all the 
requirements and also the recommendations of the Master Car Builders' 
Association, and meets cvery requirement of the safety appliance law. It 
is manufactured by the McConway & Torley Company of Pittsburgh, Pa., 
and is described in a pamphlet issued by that company. 


Токвет MACHINERY—AÀ 800-page, 4% by 7% in., catalog on this subject 
has been received from Bardons & Oliver, Cleveland, Ohio. It consists of 
seven sections as follows: Part I, Turret lathes mounted on column with 
oil pan and oil pump; Part II, Turret lathcs mounted on legs for working 
metals not requiring the use of a lubricant; Part III, Parts and attachments; 
Part IV, Tools; Part V, Illustrations and names of parts for use іп order- 
ing repairs; Part VI, Reference tables and data; Part VII, Index, etc. 


Tue Draft Gear Up-to-Date.—The Union Draft Gear Company of Chi- 
cago, Ill, has published a booklet under this title, edited and arranged by 
Norman Е. Rehm. И considers the development of the draft gear and dis- 
cusses the limitations of the spring gcars and the advantages and the ncces- 
sity of using friction draft gears. The proper principles upon which the 
successful friction gear should be designed are stated. "The booklet closes 
with an illustrated description of how to assemble the Cardwell friction 
draft gear. 


Train RrsisTANCE.— The American Locomotive Company has recently 
issued Bulletin No. 1001, entitled "Train Resistance," which is a condensed 
and vet very complete discussion of this subject. The figures and formulz 
given in the bulletin are based on a careful and analytical study of the 
mos: recent and exhaustive dynamometer tests and data obtained from the 
best authorities, and are probably more nearly correct for average Amcrican 
railroad conditions than any other like figures at present in use. The data 
is arranged in the form of tables and charts for convenient use, and the 
bulletin is one which will be of great practical value to railway officials. 


NOTES 


Purton W. Mupce & Company.—This company of Chicago announces 
that Otto P. Hennig has been appointed sales manager in charge of sales, 
advertising and purchasing. 


4 

Tug Titan Steet Castinc Company, Newark, №. J., has purchased the 
business of Benjamin Atha & Company and will continue to operate tie 
plant as in the past, giving special attention to the production of cast stcel 
bolsters, manganese stecl railway motor gears and pinions and other car and 
locomotive castings. The following are the officers of the new company: 
Benjamin Atha, president; Louis A. Shepard, vice-president and general 
manager; Henry G. Atha, treasurer, and C. W. Owston, Jr., secretary. 


ЧІМРІЕХ RAILWAY APPLIANCE COMPANY.-—In the suit of the Simplex Rail 
way Appliance Company against the Pressed Steel Саг Company for in- 
fringement of Simplex bolster patents, Judge Hazel, of the United States 
Circuit Court for the Southern District of New York, has just decided in 
favor of the Simplex Company, and has ordered an injunction against the 
Pressed Stee! Car Company to restrain it from further use of the device, 
апа has also ordered an accounting, with costs, in favor of the Simplex 
Company. 


Окхввовм Druc & Снекміслі. \УМовк$.--Оп May first this company will 
move their gencral offices and chemical laboratories from the Postal Tele- 
graph Building, where they have been located since the organization of the 
company more than twenty years ago, to the new McCormick Building, on 
Michigan avenue and Van Buren street. The extensive growth of the busi- 
ness of the company has made necessary this removal to its new home, 
where the general offices and laboratories will occupy the greater portion 
of the top floor of one of the finest office buildings in Chicago. The Dear- 
born Company will have the entire frontage on Michigan avenue with a 
total floor space of more than 5,000 square fcet. 


READVILLE LOCOMOTIVE SHOP—NEW YORK, NEW HAVEN 
AND HARTFORD RAILROAD 


A GENERAL DESCRIPTION OF THE ARRANGEMENT AND CONSTRUCTION OF THE BUILD- 
INGS, GROUPING AND LOCATION OF THE MACHINE TOOLS AND METHODS OF 
OPERATION AT ONE OF THE MOST EFFICIENT RAILROAD SHOPS 
IN THE COUNTRY. 


For the purpose of taking care of the heavy repairs on its 
steam locomotives the New York, New Haven & Hartford 
Railroad about three years ago put into operation a new and 
complete locomotive shop at Readville, a suburb of Boston, Mass. 
This shop is located adjacent to the large and thoroughly equipped 
passenger and freight car shops* that were constructed a few years 
previous and although the embankment of the Midland Division 
separates the two departments, it in no way interfering with the 
operation of the whole shop as a unit, under the direction of the 
shop superintendent. Undercrossings through the embankment 
at convenient points provide ample means of communication 
between the two shops. 

One of the illustrations shows the general arrangement of 
the locomotive shop plant, which it will be seen consists of but 
two structures of large size. One very large building, measuring 
150 x 904 ft. 6 т. outside dimensions, is used for the machine, 
erecting, boiler and tank shops. The other structure, 80 x 354 ft. 
6 in. outside dimensions, houses the blacksmith, hammer and 
frog and switch shops. 

The larger structure is parallel and adjacent to the embank- 


Bolles irun Hack 


under the supervision of a storehouse employee, who issues it 
only upon requisition from a foreman having the author- 
ity to sign requisitions. The stock is arranged, as far as pos- 
sible, so as to be opposite the section of the machine shop that 
is to use it, making the transporting of rough castings and other 
material as convenient as possible. The same features apply also 
to the iron stock structure, where all bar iron is maintained 
as storehouse stock. The arrangement of this building will be 
described later. 

Stock for use in the locomotive department, with the excep- 
tion of tires, wheel centers, cylinders and other heavy parts that 
require a crane, is unloaded direct from cars on the track along- 
side the platforms and does not go to the general storehouse. 
The heavy castings and forgings are stored under the craneway 
near the tirehouse. 


MAIN LOCOMOTIVE SHOP. 


A remarkably convenient, open and well lighted structure, 
encloses the erecting, machine, flue, boiler and tank shops. The 
steel frame work is shown in detail in the illustrations and ts 
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GENERAL ARRANGEMENT OF THE BUILDING AND TRACKS OF THE LOCOMOTIVE SHOPS AT READVILLE, MASS.—NEW YORK, 
NEW HAVEN AND HARTFORD RAILROAD. 


тепе of the Midland Division, and the smaller is located just 
beyond and parallel with this building. There are also a num- 
ber of smaller structures included in the arrangement, one be- 
ing a storage for bar iron stock, located just outside of the 
blacksmith shop; another for coal, located at the opposite end 
of the blacksmith shop; the cleaning house enclosing the lye 


vats, opposite the center of the erecting shop; a tire house near 


one end of the erecting shop and the enclosed scrap bins located 
at a convenient point for access from both shops as well as 
the yard. | 

It will be noticed in the general layout that there аге a row 
of platforms just outside of the machine shop building. These 
are of concrete about 3 ft. above grade and on them are stored 
boiler iron, flanging frames, tubes, castings and other rough 
stock for use in these shops. Their height is such as to bring 
them level with the deck of a push car and heavy parts are 
loaded by rolling or skidding. They extend the full length of 
the building, being divided into three parts by two passage- 
ways. Two similar platforms for storage of the material used 
in the blacksmith shop are located just outside of that building. 
The material on these platforms is storehouse stock and is 


* See AMERICAN ENGINEER, February and March, 1901, 


entirely self-supporting. It is enclosed by a brick wall resting 
on a concrete foundation, continued 5 ft. above grade to the 
level of the window sills, the sills being formed in concrete. 
The side walls have practically 50 per cent. lighting area, which, 
in connection with the skylights, gives unusually good and well 
distributed natural light throughout the structure. 

The building is divided in half longitudinally by the row 
of columns which support the center of the roof truss, and alsa 
carry the runway for the machine shop cranes. Adjacent to 
these are columns that support the runways for the erecting 
cranes. The southern half of the building is given over very 
largely to the crecting work, but also includes the driving wheel 
work and the tank repairs. Three longitudinal tracks run the 
full length of this section, and between them are storage pits 
covered with a removable wooden floor in small sections. 

The other half of the building is divided into practically two 
equal parts by the row of columns which carry the other runway 
of the 10-tor cranes that serve the heavy machines located т 
the bay next to the erecting shop. The bay lying between these 
columns and the outer wall has a gallery which is used for 
lighter machine work, as is shown on the accompanying insert. 
This extends about 6 ft. beyond the columns. Below the gallery 
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CROSS SECTION OF THE MACHINE, ERECTING AND BOILER SHOP BUILDING. THE SIZE OF THE SKYLIGHTS, DETAILS OF THE ROOF TRUSSES, 
ARRANGEMENT OF THE GALLERY AND LOCATION OF THE CRANES ARE WELL ILLUSTRATED IN THIS DRAWING. 


are grouped the medium weight machines, the arrangement of 
which is also shown on the insert. 

Transverse monitors of a length equal to half the width of 
the building and 22 ft. wide, covered with heavy ribbed glass, 
are located 22 ft. apart in the center of alternate transverse bays 
and furnish light for the inner part of the erecting shop and 
the heavy machine tool bay. 

А 4-inch cement concrete floor laid on cinders is used through- 
out the whole building. It is formed into square blocks, between 
each of which there is a strip of tarred paper that will permit 
the removal and replacement of any blocks that may become 
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broken. Three years' service, however, has shown that this floor 
is very well suited for its purpose and requires little renewal 
or repair. It is easily cleaned and allows the trucking of heavy 
parts if necessary In íront of the various machines and 
benches, where men stand, removable wooden platforms are laid 
on top of the cement. 

The heating is by the Sturtevant system of hot air carried 
in concrete ducts under and around the floor next to the outside 
walls, with numerous discharge openings through risers along 
all the walls and in the center of the shop. There are four fans, 
two in fan houses adjacent to the erecting shop and two on 
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West End looking North 


SECTIONAL ELEVATION 


cer CHE 


OF THE STEEL STRUCTURE OF THE LOCOMOTIVE SHOP BUILDING. 


rs 4 SE. Maple н 
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looking North. 


THIS SHOWS THE CROSS 


SECTION OF THE SKYLIGHTS LOCATED OVER EVERY SECOND BAY ANO GENERAL DETAILS OF THE CONSTRUCTION. 
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the gallery, soipcated as to divide the periphery of the building 
into practically "qual parts. Тһе ducts vary in section from 
3 it. x 4 ft. to 3 ъъ x 2 ft. біп. Manholes to give access to the 
ducts are provided & ten points and most careful attention has 
been given to drain: This system, to the writer's personal 
knowledge, will provide a comfortable temperature during а 
blizzard with a very low outside temperature. 

General artificial lighting^is by Nernst four and six glower 
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full length of the building. The appearance of the building is 
similar to the. erecting shop, with the exception that the window 
area provided is not as ample. One of the illustrations give a 
plan, sectional and elevation view of this building, which illus- 
trates its character very clearly. 

The steel work is designed so as to provide ample strength in 
every direction for jib cranes which may be required to handle 
heavy weights. Thus at points where cranes are to be located 
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North Elevation 


SIDE ELEVATION OF THE LOCOMOTIVE SHOP BUILDING. THE VERY LARGE LIGHTING AREA AND GENERAL ATTRACTIVE 
APPEARANCE OF THE BUILDING ARE EVIDENT HERE. 
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lamps over the machine bay and series arc lamps over the 
erecting floor. Incandescent lamps are used over each machine 
tool and along the benches. А liberal supply of receptacles 
along the columns and in the pits are provided for portable 
làmps and also portable machine tools. 

BLACKSMITH SHOP. 


This 15 a concrete and brick structure with steel roof trusses, | 


having outside dimensions of 80x354 ft. 6 in. A 20 ft. monitor 
with swinging side lights and a ribbed glass top, which is pro- 
vided in the center with a continuous lourve, extends nearly the 
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the cross bracing between the roof trusses is carefully studied 
50 as to distribute the stresses over several of them. One of the 
photographs, showing the interior of the shop, illustrates this 
construction clearly and shows how the cranes are arranged. 

Cinders are used for flooring throughout the whole shop 
and the artificial lighting is by Nerst glowers, the same as in 
the machine shop. А Sturtevant fan furnishes air pressure for 
the forges, the ducts being carried beneath the floor. 

IRON SHED. | 
One of the illustrations gives a general view of the building 
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ELEVATIONS, PLAN AND SECTION OF THE BLACKSMITH SHOP BUILDING. 
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THE LONGITUDINAL SKYLIGHT WITH 


VENTILATORS SIDE AND TOP EXTENDS NEARLY THE FULL LENGTH ОҒ THE BUILDING. 
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VIEW SHOWING THE IRON STOCK HOUSE LOCATED JUST OUTSIDE OF THE BLACKSMITH SHOP. 
SHEAR FOR CUTTING OFF THE STOCK IS SHOWN AT THE LEFT AND PORTABLE SCALES 

A COMPLETE STOCK OF BAR IRON IN COMMERCIAL 

IN THIS BUILDING UNDER THE 

CHARGE OF A STOREHOUSE EMPLOYEE. 


IN THE FOREGROU ND. 
SIZES IS MAINTAINED 


located just outside the blacksmith shop, which is used for the 
storage of bar iron stock. This is a wooden structure fitted 
with sliding doors in íront, the runways of which are so 
arranged that practically the whole front of the building can 
be opened up. The racks are of very heavy timber and are 
marked so that each kind of stock is easily identified. They 
occupy about two-thirds of the building. Alongside of the 
racks is an electric driven shear and a portable scale forms 
part of the equipment. This building is in charge of a store- 
house employee, who cuts off, weighs and delivers such material 
as is ordered on requisition from the foremen. Хо one 15 
allowed to remove any stock with- 
out authority, nor to do his own 
shearing. 


CLEANING HOUSE. 


One of the most noticeable feat- 
ures of the whole shop is its remark- 
able cleanliness. This is due par- 
tially to the practice of completely 
dismantling the locomotive on the 
stripping pit, which permits the com- 
paratively easy wiping of different 
parts, but more to the excellent fa- 
cilities provided for cleaning with 
the lye vats and the arrangement 
whereby this is done outside of tlie 
shop proper. 

A steel framework supporting 
wooden sides and roof covers two 
large vats, each provided with large 
draining platforms. Тһе vats are 18 
ft. біп. by 10 ft. inside dimensions; 
the least depth is 7 ft. They are 
constructed with heavy concrete sides 
and bottom and are separated by the 
track which passes through this 
building into the erecting shoo. 
Alongside each tank is a concrete 
platform with a decided slope into 
the tank, covered by a grating of 
3 x 6 in. yellow pine strips spaced 


THE BUILDING, ARE WELL ILLUSTRATED BY THIS VIEW. 
DOORS COVERING THE VATS ARE HANDLED BY THE HOIST. 


2 in. apart upon a framework of 
4 X 4 in. spruce joists. 

A 5-ton air operated hoist carried 
upon a traveling girder having a 
span of nearly 30 ft., handles the 
parts from the push cars on the cen- 
ter track, into and out of the vats 
or the drainage platform. One of 
the photographs shows an interior 
view that illustrates the construction 
of the steel framing and arrangement 
of this traveling hoist. The floor 
around the vats and platform is of 
macadam. The walls of the vats are 
18 11. thick and the bottom is 9 in. 
thick. They were originally water- 
proofed with a soft soap and alum 
solution, but it was soon found that 
the absorption of the oil from the 
greasy parts put into the vat pro- 
vided a waterproofing of the very 
bcst kind. The top of the vats are 
covered with large wooden doors 
handled by the hoist. The room pro- 
vided in this house is so ample that 
the usual litter of dirt and greasy 
parts is nowhere in evidence. 

The steel columns supporting the 
crane runway are built up of angles 
and plates and carry a 12-inch, 40- 
pound, I-beam reinforced by an 8-inch channel. These columns 
are spaced 21 ft. 7 in. apart and to them are riveted on the out- 
side a short strut of similar construction, which carries the sim- 
ple design of steel roof truss. The enclosing structure is of the 
simplest character of wooden construction ,with sliding doors 
on either side where the track passes through the building. Two 
large ventilators are provided in the roof. 


TIRE HOUSE. 
All work of removing and replacing tires is done in a separate 
structure alongside the erecting shop, into which runs a 10-ton 
crane that covers the storage platform and tracks outside the 


THE 


VIEW SHOWING THE INTERIOR OF THE CLEANING HOUSE. THE TRAVELING AIR HOIST, LARGE SIZE 
OF THE TANKS AND DRAINING PLATFORM, AS WELL AS THE STEEL FRAME WORK OF 


THE HEAVY 
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GENERAL PLANS AND DETAIL OF COLUMNS OF THE STRUCTURE OVER 
THE LYE VATS. THIS STEEL FRAME IS ENCLOSED BY A WOOD 
SHELL THE METHOD OF SUPPORTING AND BRACING 
THE CRANE RUNWAYS IS CLEARLY SHOWN 
IN THIS VIEW. 


building. This structure is of steel frame work enclosed with 
corrugated iron, the details of construction being shown in one 
of the illustrations. Swinging doors, operated by means of a 
wire cable, cover the space provided for the entrance of the 
crane. Тһе columns supporting the crane 
runway over the tire platform and storage 
yard are also shown in detail in one of the 
illustrations. They are arranged to give a 40- 
ft. clear span to the crane, the top of the 
rail being,21 ft. above grade. The runway 
has a total length of 127 ft. 9 in. 

The track passing into this building extends 
through the erecting shop and into the ma- 
chine shop, where it is provided with a turn- 
table on one of the longitudinal tracks. А = 
Ferguson oil heater is fitted in the bottom of a 
a sunken heating pit, with a capacity for heat- | 
ing eight tires at one time. Оп the opposite 
side of the track are oil heaters, arranged at 
the floor level, for removing tires. A pair of 
wheels, if the tires only are to be removed, arc 
set with the axle in the vertical position be- | 
tween the burners, the handling being done 
bv the crane. Transportation to and from 
the erecting shop is by push cars, the location 
of the tire house being just outside of the 
section devoted to the driving wheel work. 


GANTRY CRANE. 

For unloading the coal from tenders, load- 
ing ashes from blacksmith shop, removing 
tender trucks or other work of this character, 
a traveling Gantry crane spanning three tracks 
is provided in the yard near the blacksmith 
shop. This crane is fitted with a clam shell 
bucket for handling coal or similar material 
апа is electrically operated. It has a capacity 
of five tons. One of the illustrations shows 
its general appearance. 
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ERECTING SHOP. 
About two-thirds of the floor space beneath 
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Section C-C 


AND DETAILS OF THE STEEL FRAME OF THE TIRE HOUSE. 
WITH CORRUGATED IRON SHEATHING. 

CABLES COVERS THE OPENING OVER THE RUNWAYS WHERE THE TRAVEL- 
ING CRANE ENTERS. 
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DETAILS OF THE RUNWAY SUPPORTS OF THE FORTY FOOT CRANE THAT 
COVERS THE STORAGE YARD AND ALSO ENTERS THE TIRE HOUSE. 


the 60-ton crane runway is used for the erecting floor; the re- 
mainder is given up to the driving wheel work, which occupies 
about 100 ft. at one end and the tank and boiler shop work which 
occupies 188 ft. at the opposite end. Тһе erecting shop is of the 
longitudinal type, having three tracks. None of these tracks are 
provided with pits with the exception of about 150 ft. at either 
end of the center track, which location is used for stripping at 
one end and for wheeling at the other. Throughout the rest of 
the shop the floor between the rails is at the same level as that 
outside. 

The stripping pits have concrete walls 15 in. thick, capped by 
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yellow pine stringers secured by anchor bolts. These pits drain 
to two sumps with cast iron gratings, located 50 ft. apart. 

. Between the longitudinal tracks are storage pits extending 
the full length of the erecting shop, with the exception of a 20 
ft. passageway in the center. These pits are 6 ft. in width, built 
entirely of concrete, with walls 12 in. thick. They are 2 ft. 10 
in..deep at the ends and slope longitudinally each way to traps 
The maximum depth is 5 ft. They are covered 
“Бу 4x12 in. yellow pine planks, every tenth plank being provided 


VIEW SHOWING THE TIRE HOUSE AND STORAGE YARD. 
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one part, or of a similar character, is completed in one section 
of the shop. When a part is delivered to the shop for repairs, 
or the rough material for a new piece, it is completed and 
assembled in all its details without leaving the same vicinity. An 
exception to this is found in the case of tires, which are applied 
and removed in the building just outside of the main shop. ·. 
‘As is seen from the illustration of the cross section and from 
several of the photographs, the gallery covers about one-half of 


^ the machine shop space and below it are grouped most of the 


- 


WHEEL CENTRES AND OTHER HEAVY CASTINGS ARE 


UNLOADED FROM THE CARS TO THE CONCRETE PLATFORMS UNDERNEATH THE CRANE, WHERE 


THEY ARE STORED UNTIL NEEDED. 


ALL REMOVING AND APPLYING OF TIRES IS 


DONE IN THE BUILDING SHOWN AT THE LEFT. 


with an extra heavy pair of malleable iron handles set flush with 
the surface. 

Work benches line the entire outer wall of both the erecting 
and machine shop and are also conveniently located in the bays 
between the center line of columns, as is showp in the large 
general plan. The floor is served by two ro-ton cranes and two 
60-ton cranes, each of the latter having 10-ton auxiliary hoists. 


LOCATION AND ARRANGEMENT OF THE MACHINE TOOLS. 


In the machine shop, which occupies about one-half of the 
main building, the tools are arranged so that the work on any 


VIEW SHOWING THE GANTRY CRANE USED FOR UNLOADING TENDERS, LOADING SCRAP CARS, ETC. 


medium weight tool equipment, while the heavier tools are placed 
beyond the gallery, where they can be served by the 10-ton cranes. 
These larger tools are, as a general rule, driven direct from 
motors attached to the machine or located near by. The smaller 
tools are all group driven, being belted from a line shaft that 
is carried from the floor of the gallery and is continuous from 
one end of the shop to the other, being separated into sections 
as the arrangement of the machines and size of the motor dic- 
tates. Each of these sections is also divided into two parts by 
a flange coupling and there is also flanged coupling on the ends 
of the shaft at each section, which are in alignment and spaced 


^ 


THE BUILDING IN 


THE BACKGROUND IS THE BLACKSMITH SHOP. 
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one-half inch from a similar coupling on the next section. Thus, 
in case of a breakdown of a motor in any group it is only 
necessary to insert a half inch filling piece and the bolts in the 
coupling to the next group on either side and remove them from 
the center coupling to permit the motors on the groups adjacent 
taking up the load of the disabled section. Тһе shafts for each 
group average about 44 ft. in length. The motors are located on 
brackets supported by the inner row of columns. 

Referring to the illustration on the accompanying insert, which 
shows the location of the tools in the machine, boiler and erect- 
ing shop, it will be seen that four bays at the western end of 
the shop under the erecting shop cranes are, with the exception 
of the center track and considerable space on either side for 
storage, given up to the driving wheel work. Here are located 
two large 9o-inch Putnam lathes of the most modern type, in 
addition to an 80-іпсһ older lathe, all placed along the southern 
wall, Opposite these are two 84-іпсһ boring mills for turning 
tires, опе а Betts and the other a Pond; a 9o-inch quartenng 
machine and two large axle lathes. The 600 ton Putnam wheel 


VIEW SHOWING THE VICINITY OF THE STRIPPING PITS. 


ТНГ ONE IN THE IMMEDIATE FOREGROUND IS FOR BOILER JACKETS. 


machine and two 30 x 30 in. x 8 ft. Woodward & Powell 
planers. This group is driven by a 15 h. p. motor. 

Repairs to motion work are done in groups five and six, driven 
by a IS and 25 h. p. motor, respectively. These two groups 
include nine lathes of various sizes; a turret lathe, 22-inch double 
Cincinnati shaper, 20-inch Cincinnati shaper, three planers, No. 2 
Bickford drill, 37-inch Baush boring mill, 15-inch slotter, 42-inch 
vertical milling machine, a link grinder and a small 25-inch drill. 

Opposite groups 4, 5 and 6, beneath the craneway and next to 
the center row of columns, are located a 72-inch by 12- ft. Pond 
planer driven by a 25 h. p. motor, a No. 3 Bickford drill driven 
by a 5 h. p. motor, a 51-inch Bullard vertical boring mill driven 
by a 7% h. p. motor, а 36 x 36 in. by то ft. Putnam planer driven 
by a 10 h. p. motor and a cylinder boring machine driven by a 
714 h. р. motor, which are used for cylinder work. There is 
considerable open floor space around these machines and in this 
vicinity. 

In the next three groups 7, 8 and 9, the work on cross heads, 
pistons and guides is done. In these groups, which are driven 


| THE BASKETS ARE FOR CONVEYING THE PARTS TAKEN 
FROM THE LOCOMOTIVES TO THE LYE VATS AND ARE OF MANY DIFFERENT SIZES AND SHAPES. 


THE PARTS 


AFTER CLEANING ARE RETURNED TO THE SHOP IN THE SAME BASKETS. 


press is placed near the center track, so that the wheels can 
be delivered and removed by this route. For crank pins and 
axles there are five 24 inch by 10 ft. Reed lathes grouped just 
inside of the row of columns and driven by a 25 h. p. motor 
belted to a line shaft. This forms group No. r. А 24-inch 
Barnes drill and a cotter machine, for drilling keyways, etc., are 
also located in the same group. 

Groups two and three, located underneath the gallery directly 
opposite group one, are given up to driving box work. They 
include a large 60x60 in. by 20 ft. Putnam planer direct driven 
by a 35 h. p. motor and four smaller planers belted from the line 
shaft, driven by a 25 h. p. motor. From the same shaft are 
also driven three 24 in. x 10 ft. Reed lathes; a 42-inch Bullard 
boring mill, and also а бо-іпсһ boring mill that was transferred 
{тот the Norwood shops. A 5 ft. Bickford radial drill; 40-inch 
vertical drill; two slotters; 24-inch shaper, as well as two hori- 
zontal Betts boring and drilling machines, a 36-inch Putnam 
boring mill, and a small Putnam lathe, although belted to group 
four, are used for this work. | 

Group four is for new shoe and wedge work and includes а 


large 26x26 in. by ro ft. Becker-Brainard planer type milling . 


by 15 В. p., 10 h. p. and 25 В. p. motors, respectively, are found 
the following tools: 


Three 24 in. by 12 ft. Reed lathes. . 

2 in. by 24 in. turret lathe. 

Two 40 in. Bement Miles vertical drills. 

24 in. by 22 ft. Schumacher & Boye lathe. 

24 in. by 12 ft. Fitchburg lathe. 

Two 18 in. by 3 ft. Reed lathes. 

18 in. A 8 ft. Prentice lathe, 

72 in. Norton plain grinder. 

Two shapers, one Stockbridge (26 in.) and one Cincinnati (20 in.). 
16 in. Gould & Eberhardt shaper. 

72 in. Niles radial drill, direct driven by 3 h. p. motor. 

Two 12 in. Betts slotters. 

Three 42 in. Bullard boring mills. 

Three 36 by 36 in. by 10 ft. planers, two Woodward & Powell and 


one Pond. 
Springfield guide bar grinder. 
Two 30 in. by 12 ft. Schumacher & Boye lathes. 


34 in. by 12 ft. Putnam lathe. 

36 in. by 36 in. by 10 ft. Putnam planer, driven by a 10 h. p. motor. 
48 by 48 in. by 12 ft. Putnam planer, 10 h. p. motor. 

36 by 86 in. by 12 ft. Putnam planer, 7% h. p. motor. 


It will be noticed that these tools are grouped so as to leave 
a wide open space in the center of the groups and between the 
benches and the tools. | 

Opposite group 9 is group 10, which is given up to rmniscel- 
laneous drilling and contains nine drills of sizes from : 
28 in., in addition to a direct driven 4-in. Newton cut-« 
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a buffing and grinding machine driven by а 3 h. p. motor and 
a swing grinder. This group is placed between the column next 
to the erecting shop and its line shaft is carried by brackets 
supported from the columns, the arrangement of which will be 
seen at the left hand side of the view taken from point G. The 
group is driven by a 15 h. p. motor. 

Following along under the craneway we next come to two 
very large planers used for planing frames. One is a 72 x 72 
in. by 30 ft. Putnam machine driven by a 35 h. p. motor, and 
the other is a 60 x 60 in. by 20 ft. Putnam planer, also driven by 
а 35 h. p. motor. Adjacent to the latter is a 15 in. Dill slotter 
driven by а 7% h. p. motor. Opposite the larger planer and 
under the gallery is the general foreman's office, adjacent to 
which is the distributing tool room. The number of small tools 
in this section form group 11, driven by a 15 В. p. motor. 

Just beyond the tool room come groups 12 and 13, where th^ 
"оа work 15 done. Two of the photographs taken from points 
D and E show the appearance of this section of the shop very 


same planers when they are not engaged for shoe and wedge 
work may be used for any miscellaneous emergency work that 
may be required. 

On the gallery is done some light machine work and the 
repairs, such as cabs and air pumps, that require considerable 
floor space. И is provided with four extensions, which permit 
the transfer of material by means of the 10-ton cranes over the 
heavy machine bay. There is also a runway of single I-beams 
supported from the roof trusses and located near the outer 
wall, on which there are two 11 ton electric hoists. А number 
of openings or hatchways thrcugh the gallery floor permit these 
hoists to handle material from the floor below to any part of 
the gallery, or vice versa. There is a similar runway with three 
hoists underneath the gallery just in front of the benches. 

Beginning at the west end of the gallery, there is first a large 
wash room, then a section with benches and clear space for light 
electric and machine repairs; following this comes machines 
for bolt and pin work, arranged as group 15 and driven by a 


LOCOMOTIVE AS IT COMES FROM THE STRIPPING 
AND THOROUGHLY CLEANED. 
MOTIVE IS LIFTED BY THE CRANE AND THIS OPERATION, TOGETHER WITH A FEW BLOWS ОЕ 


РЕТ. 


А HEAVY SLEDGE WILL MAKE ALL CRACKS CLEARLY 


clearly. The tools comprising these groups are as follows: 


No. 2 full universal Bickford drill, 5 h. p. motor. ; 

48 by 18 in. by 16 ft. Woodward & Powell double headed rod planer, 
15 h. p. motor. 

Two 30 in. Bullard boring mills. 

42 in. Prentice vertical drill. 

40 inch Bement Miles vertical drill. 

Gisholt turret lathe. 

Double rod borer. 

42 inch Hilles & Jones vertical milling machine. 

Two 24 in. by 12 ft. Reed lathes. 

Two 18 in. by 8 ft. Reed lathes. 

30 by 30 in. by 8 ft. Woodward & Powell planer. 

20 in. Cincinnati shaper. 

24 in. Stockbridge shaper. 

16 in. Stockbridge shaper. 

Two 15 in. Betts slotters. 

26 by 26 in. by 10 ft. Becker Brainard milling machine. 

12 inch Betts slotter. 

5 ton arbor press. 


It will be noticed that there are a number of direct driven 24- 
inch Newton crank planers located alongside of the columns 
adjacent to the erecting shop and scattered throughout th: 
length of the building. These planers are used for facing shoes 
and wedges after they have been fitted to the locomotives and 
marked for facing. These tiacl.ines serve the pits in their 
immediate vicinity and avoid the necessity of transporting these 
parts from all over the large erecting shop to one point. The 


IT WILL BE NOTICED THAT IT IS THOROUGHLY STRIPPED 


THE PEDESTALS ARE PAINTED A GLISTENING WHITE BEFORE THE LOCO- 


EVIDENT. 


15 h.p. motor. This group contains the following tools: 


24 in. by 10 ft. Fitchburg lathe. 
Two 20 in. by 10 ft. Schumacher lathes. 
“Four 18 in. by 8 ft. Prentice lathes. 
Five 18 in. by 6 ft. Schumacher lathes. 
Three 2 in. by 24 in. Warner & Swasey flat turret lathes. 
Two 2 in. by 24 in. Jones & Lamson flat turret lathes. 
40 in. Bement vertical drill. 
3 in. bolt cutter. 
1% in. Acme bolt cutter. 
1% in. Acme double bolt cutter. 
1% іп. Acme double staybolt cutter. 


Beyond this group are benches, racks and other equipment 
for repairing air pumps, triple valves, etc. Then comes a space 
enclosed by heavy wire netting where all of the brass work is 
done. These machines form group 16, driven by a 15 h. p. motor, 
and include thc following tocls: 


Two 20 in. by 10 ft. Schumacher & Boye lathes. 
20 in. by 8 ft, Schumacher & Воуе lathe. 
Three 18 in. by 6 ft. Schumacher & Boye lathes. 

e Four 18 in. Fox lathes (American Tool Works Co.). 
ix in; Fox turret lathe (American Tool Works Co.). 
24 т. by 8 ft. Putnam planer. 

40 т. Pement vertical drill. 
Three 25 in. Barnes vertical drills. 
13 in. Dwight friction drill. 

37 іп. Bullard boring milll. 

16 in. Stockbridge shaper. 
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The next group is 17, driver. by a 15 h. p. motor, and includes 
the machines {ог manufacturing tools. This space is alsc 
enclosed by heavy wire netting. Beyond this is the pipe shop, 
followed by the tin shop, which in turn is followed by the car- 
penter and paint shop, where cab work, making running boards, 
etc, is done. At the east end of the gallery is another wash room. 


BOILER SHOP. 


The east end of the section of the building otherwise devoted 
to the machine shop is used by the boiler shop, the flue work 
occupying the space just next to the rod gang, the machines 
being arranged to form group r4. In this group are two com- 
plete outfits for cutting-off, safe ending, swaging and testing 
Ниев. Alongside of them, beneath the craneway, is a depressed 
Ryerson flue cleaner, driven by a 25 h. p. motor. Group 14 has 
a IO h. p. motor. 

Between the flue and boiler shop is a transverse track which 
continues through the building and to the outside on either side. 
being provided with turntables connecting to the longitudinal 
tracks, one of which passes over the flue cleaner and the other 
alongside of the flue tester. 

In the boiler shop are the following machines: 


No. 8 Hilles & Jones straightening roll. 
No. 6 Hilles & Jones punch driven by a 5 h. p. motor. 


No. 4 Hilles & Jones shear driven by a 10 h. p. motor. 
Ryerson bevel shear driven by a 7% В. p. motor. 
No. 3 Bickford radial drill driven by a 5 h. p. motor. 


Ryerson splitting shears driven by a 7% h. p. motor. 
No. 3 Hilles & Jones shear driven by a 5 h. p. motor. 
Set of bending rolls driven by a 10 h. p. motor. 

Plate planer, 10 h. p. motor. 

Hilles & Jones flange punch, 10 h. p. motor. 

Ferguson annealing furnace. 

Set of boilermakers clamps. 


TANK SHOP. 


Tanks, underframes and trucks are repaired at the east end 
of the erecting shop. It is necessary to keep the center track at 
this point clear іп order to permit the exit of finished locomotives, 
therefore tenders are brought in on one of the side tracks; the 
underframe is lifted from the trucks by the crane and set upon 
low horses between the tracks. The tank is then removed from 
the underframe and set upon high horses that permit working 
on the bottom sheets. These are usually over one of the sidc 
tracks. This arrangement is shown in the photograph from point 
C and permits the convenient repair of all three parts of the 
tender simultaneously. It is the custom of the shop to remove 
and repair the tanks of every tender coming in and а leaky tank 
going out of the shop is unknown. | 

2 BLACKSMITH SHOP. 


The blacksmith shop proper contains seventeen double forges, 
а 700 pound steam hammer, two 1,500 pound steam hammers, а 
2,800 pound steam hammer and a 4,000 pound steam hammer, in 
addition to a large punch and shear, open fires and a large cil 
furnace. Тһеге is also at the opposite end of the shop, near the 
five double forges there located, a Bradley hammer and a Helve 
hammer. 

The forge shop contains three Ajax forging machines, оп» 
114 inch, one 2 inch, and one 312 inch, with Ferguson furnace 
adjacent. These machines, іп addition to the grindstone, emery 
wheel and two 40-inch vertical drills, are driven fróm the line 
shaft connected to а 75 h.p. motor; the Helve hammer also con- 
nects to the same shaft. It will be noticed that a liberal amount 
of floor space has been left in front of the forging machines in 
this section of the shop for storage of raw material and finished 
forgings. 


| 
” 


FROG AND SWITCH SHOP. 


The east end of the blacksmith shop building is given up to 
tools and floor space for making and repairing frogs and switches. 
The tools are 2ll direct driven and consist of a large 36 x 36 
in. by 20 ft. Putnam frog and switch planer driven by a 15 h. p. 
motor, Newton rail saw, 714 h. p. motor, Watson & Stillman rail 
bender, 15 В. p. motor, 15 in. Dill slotter, 716 h. p. motor, 5 it. 
6 in. Niles radial drill, 5 h. p. motor, and two No. 4 Hillés & 
Jones shears, each driven by 2 10 h. p. motor. 

Each of these machines is served by jib cranes, which are 
arranged to overlap and permit the easy handling of all materia! 
{гот the track cars to and from the different machines. А gen- 
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VIEW TAKEN FROM POINT I SHOWING А SECTION OF THE BLACKSMITH'S SHOP. 

ING A FULL.CIRCLE, IS SUPPORTED ENTIRELY FROM THE ROOF AND SERVES A LARGE 
HAMMER, LARGE FORGE AND FACE PLATE AND TWO TRACKS. 

EXCELLENT OVERHEAD LIGHTING IS EVIDENT IN THIS PICTURE. 


eral view of part of this shop is shown in the photograph taken 
from point J. 
TELEPHCNE SYSTEM. 

There is a general telephone system connecting all of the 
different offices throughout both the locomotive and car shops, 
which also has a connection to the regular Bell system. These 
‘phones are located at convenient points throughout all of the 
buildings, so that connection can be had with the shop super- 
intendent, general foreman, or between the different foremen. 

In addition to this there is installed a local telephone system 
connecting the machine, erecting, boiler and tank shops with the 
tool room. This system is for the 
tool supply service only and the loca- 
tion of the numerous connections 
throughout these shops is shown on 
the general tool layout and in some 
of the photographs. The ’phones are 
attached to the building columns and 
each has a separate line to the 
«witchboard located in the tool room, 
where an attendant is stationed. The 
workmen are not allowed to go to 
the tool room to obtain tools they 
require, but step to the nearest 
'phone and order what they wish, 
their orders being written down by 
the attendant at the switchboard. The 
tools are then collected by the tool 
room force, given to a boy, who de- 
iivers them to the man at the ma- 
chine. Push carts аге provided 
where the tools are large or a large 
number are required. The boy who 
delivers the tools takes either the 
check or exchanged tool back with 
him. 

This scheme obviates the delay of 
waiting in line at the tool room win- 
dow, which in some shops is quite 
serious. There is 
check on every tool taken out of the 


also a double SHOP. 


THIS WORK. 


tool room, since the order sent in 
by the man at the 'phone is put down 
in writing, delivered to the man who 
fills the order, and later filed for 
reference. 

OPERATION, 


Locomotives are ordered to the 
shop by the Mechanical Superinten- 
dent, who acts upon the reports of 
the various master mechanics as сс 
the condition of the locomotive. Іш 
cases of unusual repairs, such as new 
frames, new cylinders, new firebox, 
etc., the shop is notified beforehand 
as to what will be required. The lo- 
comotives when ordered to the shop 
are accompanied by a report from 
the master mechanic, which shows 
their exact condition, and with this 
report at hand the work of getting 
out new parts that need renewing 15 
started at once. When the locomo- 
tive arrives upon the shop tracks it 
is immediately inspected by the shop 
inspectors, who present a written re 
port. If this shows the renewal of 
any part that was not shown on the 
first report orders are immediately 
issued to suit. Thus the major part 
of the work is well under way be- 
fore the locomotive is actually brought into the shop, it being 
held on an outside track until ordered in and it is not ordered 
in until the shop is ready to actually start work upon it. 

Upon arrival at the stripping pit at the west end of the erecting 
shop the stripping gang, consisting of a foreman and leader and 
25 men, starts to work and quickly prepare it for removal from 
the wheels. It is then lifted cff and set down upon blocks upon 
the stripping pit, where the strippers continue their work. Since 
all the locomotives coming to this shop are in for heavy repairs 
they are very thoroughly stripped at this point. Cylinder heads 
are taken off, pistons removed, valves and valve chests removed, 


THE CRANE COVER- 


THE 


VIEW TAKEN FROM POINT J SHOWING PART OF THE FROG AND SWITCH SECTION OF THE BLACKSMITH 


AN EQUAL SPACE ON THE OTHER SIDE OF THE TRACK IS ALSO DEVOTED TO 
THE STANDARD TYPE OF JIB CRANE USED THROUGHOUT THE 
BLACKSMITH SHOP IS WELL ILLUSTRATED IN THIS PICTURE, 
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guides taken down, all spring rigging removed, in most cases 
jacket and lagging are taken off, steam and dry pipes, netting, 
etc. are taken out, and, in fact, practically every part that will 
require repairs or that would hinder the repairs of other parts, 
is taken off by the stripping gang. 

Receptacles of various sizes and kinds, made of heavy netting, 
strap iron, or perforated plate, are provided for the use of the 
stripping gang, who place all removed parts in them for trans- 
ferring to the lye vat. One of the photographs snows а’ view in 
this vicinity and illustrates a number of these baskets. Тһе 
wheels and axles are wiped clean, as is also the whole stripped 
locomotive. After it is thoroughly cleaned the frames at the 
pedestals are painted a glistening white. The parts in the baskets 
are carried by the crane to push cars on the transverse tracks in 
the center of the shop, which transport them to the lye vats, 
where they are soaked, drained, dried and brought back into 
the erecting shop in their original baskets. Тһе different parts 
were marked with the number of the engine upon their removal 
and when they are returned in a clean condition they are distrib- 
uted to the proper gangs by the laborers. The foremen of thc 
various machine gangs keep an eye upon the parts when they 
are removed, inspect them, and watch out for their return froin 
the cleaning house. 

The stripped locomotive is picked up by the large cranes and 
set down upon blocks on the side tracks in such a position that 
the flues can be easily removed without being interfered witn 
by the locomotive in front. This is done by setting the locomo- 
tive at a slight angle with the track. Тһе blocks are located 
underneath the cylinders and at the rear end of the frame and 
several blows are given to the frame at each of the pedestals 
with a heavy sledge, which in connection with the lifting of the 
locomotive by the crane invariably makes any small cracks show 
clearly against the white paint. 

Having arrived upon the blocks the locomotive, if the frames 
or cylinders are not to be removed, is all ready to immediatelv 
start building up again. 

The shop organization is such that the general foréman is 
in complete charge of the locomotive repairs and has under him 
an erecting shop, machine shop, boiler shop, tank shop and black- 
smith shop foreman. Each of the groups of tools throughout 
the machine shop, which work on one particular kind of work, 
is presided over by a leader, who reports to the machine shop 
foreman. The erecting shop foreman also has assistants, who 
have special duties. АП of these foremen and leaders meet once 
a week and discuss the condition of affairs as they stand at that 
time and report upon future work. In this meeting the schedule 
for the engines to go out during the following week is carefully 
discussed and formulated. Each man is furnished with a copy 
of this and understands the exact date at which the work from 
his gang must be delivered to the erecting floor. If for some 
unexpected reason he is unable to maintain his schedule he 
reports immediately and the locomotive is redated to suit, another 
engine being pushed up into its place, and all men concerned 
notified accordingly. 

This shop was built to give heavy repairs to 45 locomotives 
per month. At the present time it is turning out on an average 
of 41 locomotives per month, and it is clearly evident that its 
capacity is nowhere near reached. 

The regularity with which the locomotives leave the shop is 
an evidence of good mangement and hearty co-operation. A 
record for a recent month showed that on no working day were 
there no locomotives turned out of the shop and on no working 
day were there more than two turned out, the ones and twos alter- 
nating almost evenly. It was also very noticeable that when а 
locomotive leaves the shop building it is finished. Оп a three 
days visit at no time was the writer able to find any workman, 
outside of the breaking-in man and his fireman, engaged upon а 
locomotive that had left,the shop. 


Waces INcREASED.— The Pennsylvania System has voluntarily 
made an increase of 6 per cent. in the wages of all employees 
now receiving less than $300 per month. 


APPRENTICESHIP. 


EXPLAINING THE FRINCIPLES OF LEVERAGE. 


A unique method for explaining the principles of leverage 
has been devised at the Beech Grove shops on the Big Four Rail- 
road of the New York Central Lines. The ilustration shows a 


hydraulic jack arranged so that a small weight hung on the 
handle will lift a large weight on a beam connected to the jack 
head. This not only instructs the boys in the mechanical prin- 


APPARATUS USED IN CONNECTION WITH LEVERAGE PROLLEMS. 


ciples of leverage, but it familiarizes them with the construction 
and working of the jack itself. Below are some problems whicr: 
are used with this work: 

JACK PROBLEMS. 

1. (A) With weights in position shown on blue-print, what would be the 
weight on jack head due to the 50-lb. weights on weight lever? (В) What 
would be the pressure per square inch on the ram? (С) What pressure 
per square inch on piston? 

2. What would be the pressure on the knuckle due to the above pres- 
sure on the ram? 

3. Place weights in position shown and see if they balance. 

4. (A) What is the pressure per square inch on piston due to the weight 
shown on jack lever? (Make no allowance for friction.) (B) What weight 
could be lifted by jack ram due to the above weight shown on jack lever? 
(C) Does the weight figure out to be more or less than the weight actually 
lifted? 

5. When the weights are in the position shown what is the ratio of the 
pressure on jack head to the total pressure on bottom of jack ram? This 
result is called the jack efficiency. Іп this case what is the per cent.? 

6. What is the ratio of ram area to piston area? 

7. What is the leverage ratio of jack lever (at the 24" mark) to the 
lever arm? 

8. 14 10 lbs. were placed at the 24" mark on jack lever, what weight 
could be raised by the jack ram, figuring the jack efficiency at 90%? 

9. At what distance out on weight arm would it be necessary to place 
150 lbs. in order to balance the 10 lbs. on the jack lever? (Prove your 
answer by placing the 150-lb. weight the required distance found.) 

10. І 200 lbs. were placed at the 28" mark on jack lever what pressure 
per square inch should the gauge show, figuring the efficiency at 90%. 


11. If a man weighing 150 Ibs. were to apply his full weight at the 24” 
marx on jack lever, how many tons could he raise on jack head? 


APPLYING AiR Brakes WITHOUT SHUTTING Orr.—[It is notice- 
able on high speed runs that some engineers, when wishing to 
reduce the speed from, say, 55 to 35 miles an hour, will apply 
the air without shutting off. Not only does this produce more 
wear and tear on the brake shocs, tires and brake rigging, but 
it is a waste of steam and consequently coal. More time is also 
required to slow down.—-From a fuel engineer s notebook. 


Test or LusricaTING Orrs.—In a paper read before the Amer- 
ican Society for Testing Materials, Robert Job describes a simple 
He 
found that when heated to a temperature of 450 degrees Fahren- 
heit the oils which had given bad results showed a very marked 
darkening of cclor, while those which had proved satisfactory 
showed very little change. 


test of the value of lubricating oils under service conditions. 
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BELT ЕАСТОК5.? 


WiLLIAM W. Binp.* 


The question of the proper size of a leather belt for a given 
power transmission resolves itself into a question of selecting 
various factors. These factors have been worked out by experi- 
ments, by analytical methods, and in practice. Those who are 
interested in the development of this work are referred to books 
and papers on this subject and especially to the Transactions of 
the American Society of Mechanical Engineers. This article 
will simply deal with the facts established and endeavor to put 
them into convenient form for use in actual practice. 


The horse-power that a belt will transmit depends upon the . 


effective tension and the belt speed. Тһе effective tension de- 
pends upon the difference in the tensions of the two sides of the 
belt and on the surface friction, which depends upon the ratio 
of the tensions and the angle of wrap. 

Experiments and practice have shown that a belt of single 
thickness will stand a stress of 60 lbs. per inch of width апа 
give good results, that is it will only require an occasional 
taking up and will have a fairly long life. The corresponding 
values for double and triple belts are 105 and 150 lbs. per 
inch of width provided the pulleys are not too small. 

Experiments have shown that on small pulleys the ratio of 
the tensions should not exceed 2, on medium pulleys 2.5, and 
on large pulleys 3. Тһе largcr the pulley, the better the 
contact is; the thinner the belt, the better the contact is for 
the same size of pulley. When the pulley diameter in feet is 
three times the thickness of the belt in inches, or in this propor- 
tion, we get equivalent results for different thicknesses of belts. 
This gives us a method of classifying our pulleys. The belt has 
to adjust itself in passing over а pulley due to its own thickness. 
Some adjustment is also necessary on account of the crowning 
of the pulley. These adjustments account for the different 
ratios for the various pulley diameters. Тһе effects of thc 
crown and pulley diameters arc not usually considered in belt 
rules, which is a grave mistake. The ratios are for 180 deg. 
wrap and decrease with less contact. 

The creep of the belt depends upon its elasticity and the load, 
and experiments shave shown that this should not exceed 1 per 
cent. in good practice. In order to keep this creep below т per 
cent, it is necessary to limit the difference of tension per inch 
of width of single belt to до lbs. The corresponding values for 
double and triple belts are 70 and 100 lbs. per inch of width. 
These figures are based on an average value of 20,000 for thc 
running modulus of elasticity of leather belting. 


TABLE I. 


PE NEM z 27% p" 2 ear 
% 2 © х 3 i а $ 
Diameter ы $ = t 3 м ы а 
of Pulley © ї v © > m © E 
a ж 5 я - > а 
о р о > 
v v vu 
ф “ “ = = = “ “ 
срез са Е ы = 2 2 а А 
of Belt Я B a 5 5 5 т T 
2 Ф Ф а A Я = 
Factor 1100 920 830 630 520 470 
Difference 
of Tensions 30 36 40 52.5 63 70 
Per Cent. of 
Creep ,74 ‚89 .99 .74 .89 .99 
Ratio of 
Tensions 2.00 2.50 3.00 2.00 2.50 3.00 
Tension on 


Tight side 60 60 60 105 105 105 


Table I. has been prepared on the basis of these limitations 
and gives a value for F in the equation 


* Director of the Department of Mechanical Engineering, Worcester Poly- 
technic Institute. | А = 
+ From the Journal of the Worcester Polytechnic Institute, Vol. XIII, 


No. 2, January, 1910. 
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VxW 
Hc N 


НРХЕ 


. . е у 
in which HP is the horse-power, V the belt velocity in feet ре: 
minute, and W the width in inches. 


TABLE II. 
180° | 170° | 160? 1209 
Cimo | neo | 1220 | 1270 | 130 | 1400 
920 | 950 | 990 1240 
830 | 860 | 890 1100 
630 | 650 | 670 pe pa 
520 | 540 | 570 700 
470 | 490 | 510 630 
440 | 460 | 480 p pe 
370 | 390 | 410 490 
330 | 340 | 360 440 


Table II. gives corrected values for Е when the arc of con- 
tact or wrap is greater or less than 180 deg. On large pulleys 
the creep may exceed ї per cent. if the wrap is over 180 deg., 
as the increased friction gives a greater difference of tensions. 

To illustrate the use of the tables, we will take the following 
examples: 


How much horse-power will a 4 inch single belt transmit at a 
speed of 4,600 feet per minute passing over a 12 inch pulley? 
The factor is 920, therefore 

4600 X 4 
920 

How wide should а belt be in order to transmit 50 horse- power 
at 2,000 feet per minute on 36 inch pulley? 

50 X 880 
2000 | 

This gives us a width of single belt which is beyond the usual 

limit, 8 inches being considered good practice for the maximum 


width of a single belt. 


50 x 520 
W = ————— = 13" double belt 
2000 


How wide should a single belt be in order to transmit 2 
horse-power at 600 fect per minute over а 4 inch pulley with 
I40 deg. wrap? 

In this case уге take the factor 1,100 from Table I. and in 
Table II. find a corrected value for 1,100 under 140 deg. of 1,270. 
2 X 1270 

600 

How wide a belt is required for 300 horse-power at 2,000 feet 
per minute over 10 foot pulley? 

_ — 800 X 470 
a ^. 9000 

This is too wide. Good practice calls for a change to triple 
at 48 inches unless for some special reason a narrower belt is 
necessary. 


= 20 HP 


\ = = 20.7” single belt 


Ww = = 4.23" single belt. 


= 70.5” double belt. 


300 X 830 
М = ——— 
2000 


The belt speed is limited by centrifugal force, but below 5,000 
feet per minute the loss on this account is largely compensated 
for by the increase of friction due to the decrease in the time 
element of the contact, caused by the increased velocities. 

The results given by these factors are well within working 
values and the belts will probably transmit 50 per cent. more 
power than these factors give, but at the expense of the life of 
the belt. A liberal allowance at the beginning means less an- 
noyance, fewer delays in taking up the belts, longer life and 
less «ost for renewals and repairs. 


= 49.5" triple belt. 
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MALLET ARTICULATED COMPOUND LOCOMOTIVE, 
2-6-6-2 TYPE 


A GENERAL DESCRIPTION OF A LOCOMOTIVE WITH LARGE BOILER CAPACITY BUILT FOR FREIGHT 
SERVICE ON THE BERKSHIRE HILLS SECTION OF THE BOSTON & ALBANY RAILROAD. 


Between Springfield, Mass., and Albany, N. Y., the Boston & 
Albany R. R. passes through a country where heavy grades com- 
bined with sharp curves are practically continuous. There are 
several long sections where grades of approximately one per 
cent. are encountered and eastbound, the section of six miles 
between Pittsfield and Hinsdale is on a grade of 1.42 per cent. 
Westbound a grade of 1.5 per cent. 11.5 miles long is found 
between Chester and Washington, Mass. Very large consoli- 
dation locomotives, aided by pushers on the two heaviest grades, 
have been successfully used to handle the traffic over this di- 
vision for a number of years. These locomotives have a maxi- 
mum tractive effort of 45,700 lbs. and a total weight of 234,000 
lbs. They are practically duplicates of the design illustrated 
and described on page 262 of the July, 1906, issue of this jour- 
nal. 

Experience on other roads with Mallet compounds indicates 
that a decided saving in operating charges can be made over 


heating surface to grate area in the Mallet than has been the 
previous practice in locomotives of this type. Service tests of 
this type designed to burn bituminous coal have, however, 
proven that larger grate areas have hitherto been provided than 
were required for slow speed service. In this design, therefore, 
the grate area was reduced, thus facilitating firing and requir- 
ing a higher and possibly better rate of combustion. 

With the exception of a larger boiler and larger truck wheels, 
this locomotive is practically duplicate in design to eight 
recently delivered by the same builders to the Denver & Rio 
Grande Railway. Exhaustive dynamometer and efficiency tests 
are now being made of this engine on the Pennsylvania Division 
of the New York Central. | 

In working order the engine has а total weight of 342,000 
pounds, of which 296,500 pounds is carried on the driving wheels. 
The high pressure cylinders are 2015 in. in diameter by 32 in. 
in stroke, and the low pressure 33 in. in diameter by the same 
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LARGE 2-6-6-2 TYPE LOCOMOTIVE BUILT FOR THE BOSTON AND ALBANY RAILROAD BY THE AMERICAN 


LOCOMOTIVE COMPANY. 


THIS IS THE FIRST EXAMPLE OF THE MALLET TYPE TO BE PUT INTO 


SERVICE ON THE NEW YORK CENTRAL LINES. 


a division of this character by their use and the officials of the 
New York Central Lines are considering the adoption of that 
class of locomotive for this service. The locomotive illustrated 
herewith was ordered from the American Locomotive Com- 
pany for the purpose of determining its value in this particu- 
lar case. 

À comparison of the principal dimensions of the Mallet and 
the present standard consolidation locomotive are given in the 
following table: 


Type. 2-8-0. 2-6-6-2. 
Weight in working order.............. 234,000 Ibs. 342,000 Ibs. 
Weight an 'drivert. doen er оао 208,700 Ibs. 296,500 lbs. 
Weight on leading truck............... 25,300 Ibs. 23,500 lbs. 
Weight: on ГА: АР ЗИ — beer aie 22,000 lbs. 
Diameter of driving wheels............ * 63in. 57 т. . 
Cylinders, diameter and stroke......... 93 іп. х 32 іп. 20% & 33 х 82 in. 
Boiler Pressures sicviecw ogean RT Rd 200 lbs. 210 lbs. 
Maximum tractive effort, compound....  .......... 66,600 Ibs. 
Maximum tractive effort, simple........ 45,700 lbs 80,800 lbs. 
Driving Wheel Base (Rigid)............ 17 ft. 6 in 10 ft. біп. 
Engine (“Wheel Ваше 5а оен 26 ft. 5 in 46 ft. 4 in. 
Heating Surface, (Ч1фев................ 3,474.8 sq. ft 5,291 sq. ft. 
Heating Surface, fire box............. 185.09 “ ©“ 195. "^ = 
Heating Surface, water tubes.......... 26.7 =. * 

Heating Sarfate,. Юная 3,689.1 “ “ 0,476: 
ОЕ т, А ете ls т NC ЭВ 56.5“ “ 56.5 ** “ 
Average load per ахіе................. 52,175 lbs. 49,400 lbs 


From this it will be seen that the Mallet has about 45 per 
cent. more tractive effort than the consolidation engine, while 
the average weight per axle is about 2,775 pounds less, and the 
rigid wheel base 7 ft. 6 in. shorter. Another interesting fact 
evident from this comparison is that the grate area of the two 
classes is the same, which gives a much larger proportion of 
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stroke. The boiler carries a working pressure of 210 pounds, 
and with driving wheels 57 in. in diameter, the theoretical maxi- 
mum tractive power working compound is 66,600 pounds, which, 
with the Mellin system of compounding employed, can be in- 
creased to 80,800 pounds by working the engine simple. 

One of the most prominent features of the design is the large 
boiler capacity that has been provided. This is apparent from 
a study of the principal ratios given below. Іп particular the 
figure of 693 for the B. D. factor is below the average for even 
simple engines designed for a similar class of service, and would 
indicate that the locomotive would deliver its full theoretical 
tractive effort at speeds higher than most of the previous Mallet: 
in freight service have been designed for. 

A very strong and substantial system of frame bracing has 
been employed. In the front system the frame bracing consists 
of a heavy cast steel crosstie at the back end, which is bolted 
to both the top and bottom rails of the frame, and to which the 
radius arm of the articulated connection is secured. А massive 
vertical steel casting located between the second and rear driving 
wheels, extends down to the bottom rails of the frames. The 
upper part of this casting extends outside of the frames and 
furnishes a support for the self-adjusting sliding boiler bear- 
ing. Another steel casting of similar design located between 
the first and second pair of driving wheels constitutes the guide 
yoke and also the support for a second boiler bearing. In ad- 
dition there is a cast steel front deck casting ahead of the 
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cylinders which also serves for the engine truck center pin guide. баба ER INC EN 4 ft. 8% in 
In the rear system, in addition to the cast steel foot plate at — Serviee ППП OS Freight 
s - : Esel uade ныс тке qiiid RC Rl EISE ef E Қ фай PRAE Bit. Coal 
the back end, the cylinder casting and the stecl casting at the Tractive effort оное аа Боос вооон оное ватана 66,600 lbs. 
front end, which includes the bearing for the center pin of the Weight in. working Orders су. ре 0.6055 rena it als orn t aro 342,000 Ibs. 
У z К : ӘНЕ em OOVEUK og Бары E 9 o aW тыла ада қазы .296,508 lbs. 
articulated connection, there 15 a heavy cast steel guide yoke Weight of engine and tender in working огбег................. 194,700 Ibs. 
- Wheel Dase аттары еее ео оаза еа 10 ft. 
Across the MPPEF rails of the frame between the first and second Wheel base, %юізі......................................... 80 ft. 8% in. 
pair of driving wheels and the cast steel crosstie over the middle Wheel base, engine and (епдег..................... DUCIT S I 74 ft. 8 in. 
. : 3 RATIOS. 
pedestal which furnishes the support for the front end of the Weight on drivers <= tractive еЙог{.............................. ....4.45 
firebox Total weight + tractive effort....... E С Т 5.13 
7 À 3 Tractive effort x diam. drivers -- heating surface......... урет 693.00 
The front and rear systems аге equalized together in the usual Total heating surface + grate агеа.................... ее азат 97.00 
А 4 р Firebox heating surface -- total heating surface, рег cent.............8.40 
manner by vertical bolts connecting the upper rail of the front Weight on drivers + total heating surfacc........... анса aas 54.00 
SAM S qu и 2. 1. Wim MÀ e. 
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VERY LARGE BOILER ON THE BOSTON AND ALBANY 2-6-6-2 ТҮРЕ LOCO MOTIVE. THIS BOILER HAS 22 FOOT TUBES, 5,476 SQ. FT. OF HEATING 
SURFACE, AND 56.5 SQ. FT. GRATE AREA. THE RATIO OF HEATING SURFACE TO GRATE AREA IS 97. THIS 
APPROACHES THE RATIO USED WITH NARROW FIKEBOX BOILERS. 


frame with the lower rail of the rear frame. As in the engines Total weight + total heating вигіасе............................... 62.00 
Е 4 n uu; Pis < 5 Volume equivalent simple cylinders, cu. Н........................... 19.32 

of this type built by this company for the Virginian Railway, th? Тоа! heating surface — vol. суіпдбегв.....................22222... 283.00 
load on these bolts is supported by a coil spring through which Grate area мс. ЖЗ: ч РТО ИРА 2.92 

р қ CYLINDERS. 

the lower end of the bolt passes and which press up against Kind ..................................................2.... Compound 
the bottom of the rear frame rail, thus giving the flexible sup- Diameter and stroke............. дъхът деч аа ыты 20% & 33 x 32 in. 
port at this point which is necessary in order that the three pa H, із Шуда аны соқа АФ he GOES HRS OR оза уы da ua рой 
. : an A қ езе іп АҒЫС ИЕ Е ҚБА ЛА ҚЫСА ИНЬ іде 
boiler supports, viz., the two sliding bearings and the equalizing ^ Greatest travel Н.Р..............................2..22.22.22..72.. 6 in. 

: : - э Greatest travel Ру ЕСО diua ОНА 6% in. 
bolt, may each bear its proportion of the load in any variation Chixtsidé. 6 Hi. ее ЕЕ ЕЕ 1% in. 
of the alignment of the three. Outside lap LE. АЕ ИЕ ЕЕ тожа d in. 

. тсе 18 205525 аана ое енн DER еа на 4 in. 
Both the front and rear trucks are of the center bearing [ead .................-- Uic wc Mena iM Re ie A GM i 3/16 in 
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SECTIONAL ELEVATIONS OF BOILER. THE INSIDE FIREBOX SHEETS ARE VERTICAL AND THE TUBES ARE 
SET AT 3 INCH CENTERS. THEY SLOPE 134 INCH DOWNWARD TOWARD THE REAR. 
radial type with swinging bolster and similar in design to that Ж | WHEELS. 
x ca i к х Dining, diameter Over: tires zoo serv pho e ESTA OTT 55555545555» 57 іп. 
of the Virginian Mallet engines. Тһе bolster is suspended by Driving, А оғ tines ERR ка ME EE SE IAN EHE eh зи іп. 
ЖЕРТ ЧН ЖЕ, : riving journals, main, diameter and length.......... 9433-45 950 d 1n. 
3-point or stable equilibrium hangers. The truck frame is of Engine truck wheels, Шатегег................................ — M 33 1N. 
cast steel and the portions of the sides over the journal boxes Engine truck, )омгпа!8....................................... 6 x 12 1n. 
. ; ы ; Trailing truck wheels, diameter, РТТ 33 1n. 
are shaped to form caps for the coil springs which transmit Trailing truck, }оишгпаЇв..............................:1........ 6 x 12 in. 
the load to thc journal boxes upon which they are directly BOILER. ; 
seated Style. isk aie Re hake dad E EI ME eA a v рае LE OR UEM e d Straight 
zy ЖЕРІҢ | di 4 | А à Working presure pus АОСК ТТК ИТТЕ had 
е principal dimensions and ratios of the design are given utside diameter of first ring........ ..................... TTD in. 
p P Б 8 Firebox, length and узйһ............................... 10814 x 754. in. 
Firebox plates, thickness ека еее о £n ж and И іп. 


in the following table: 


APRIL, 1910. 


Firebox. Water ОСТ Е-5, S and B 4% in. 
Tubes, number and outside Шатейег......................... 410-274 in. 
Төлек lenguas iie.Qoyenenes ep eX E RSE Nes PM UMS d gane Ha edd VOR 22 ft. 
Heating. surface, tubes... ду o» ene 9o het aH 41095 666 5,291 sq. ft. 
Heating surface, бгерох есть eiue er opa aenar coo ino vr 185 sq. ft. 
Heating surface, Фойа!.....-...-..:..........-..-»....-..... 5,476 sq. ft. 
Grate: әтек 6.60008 oves wax фо оа Е ОИСИ 565 sq. ft. 
Smokestack, diameter ....... eesessssocesstosceseessosooeosvesee 19% in. 
Smokestack, height above га!.......................... ..14 ft. 107 in. 
TENDER. 
Tank 256 Sao So PAGEANTS а Ти Water Bottom 
Frane «АЛЫ ack aKa Ne aed CEE rk CEE Ree Е 13 in. chan, 
Wheels, diameter серьезное реек 33 in 
Journals, diameter and length................ eee eee enn бё x 10 in. 
Water capacity ..... e siceccdccctvesecveusesssscacsesesseneve 8,000 gal 
Coal capacity ..........................».:...».........4....... 12 tons 


To the Editor:— 

Referring to the series of articles оп Locomotive Terminals 
that appeared in your January, February and March numbers, 
particularly the section that considered coaling stations, I would 
like to make a few observations. 

First, if the quantity of coal consumed by locomotives is to 
be accurately accounted for, the only possible solution is by 
weighing on scales. The question of measuring coal in a 
measuring pocket is a secondary question, and can only be used 
with any accuracy where the coal is of a uniform grade at all 
times, and even then, if an engine does not take an exact quantity 
of coal at all times, the means of obtaining accurate results аге, 
to a certain degree, lost—i. e., the man must guess at the amount. 

I note in this section of the article that preference is given 
to the trestle type of chute where room permits, and it is stated 
that it has been the general custom to install this type of plant, 
and adds that the installation of it can be made at less expense. 
With the inclined type of stations, based both on a five per 
cent. grade, where the locomotive is used to push the cars up the 
incline, or a twenty per cent. incline, where the car hoist is 
used, we find that this station, in the first place, costs fully as 
much, if not more, than the mechanical types. Second, it can 
be designed to only coal economically one or two tracks. Third, 
the plants take up a great deal of room. Fourth, at the present 
time, or in fact since lumber has become scarce and we have 
been compelled to use Southern or yellow pine, the depreciation 
is greater than that of the housed plants, due to the fact tha: 
the inclines are long, especially the locomotive incline, and the 
question of maintenance is of decided importance. In the case 
of the five per cent. incline where a locomotive is used for 
pushing the cars up the incline, it is not customary to charge the 
time of the engine in service to the cost of handling the coal per 
ton, as the railway officials will usually say, "Well, we have a 
switch engine at that point, and this is part of its duties." 

Regarding the Beacon Park plant, I wish to state that un- 
doubtedly this trestle is the steepest of any in the country. The 
use of the goat at any of the incline types is very desirable, as 
it does away with draw-bar pull on the car direct; and also it 
is used to push the cars up the incline, and then can be lowered 
again into the pit below, and a second car is again pushed up 
the incline into the coaling station, and this performance can 
be repeated, depending upon the size of the chute and the 
holding capacity for the cars, viz, if the coaling station is long 
enough to hold three cars in length, three cars can be pushed 
up one аНег the other, and lowered away опе at a time. This 
cannot be accomplished conveniently unless the goat is used. 
There have also been erected quite a number of plants of the 
steep incline type where scales are used successfully. 

Regarding the locomotive crane for handling coal and орег- 
ating the clamshell, the point at which it is to be used must be 
considered. This arrangement requires the services of a skilled 
mechanic at a higher price than is paid mechanics to operate the 
mechanical stations. Again, great care must be used so as not 
to damage the equipment, but in spite of close attention, the 
damage is bound to be considerable. Furthermore, the first 
cost of a crane is considerable, and we find by close observation 
that all kinds of coal cannot be successfully handled. In general, 
the coaling station matter is in its infancy yet, but great advance- 
ments have been made within the last six years. 

The steel chain and small bucket type of plant is опе that 
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has great flexibility, and can be arranged to suit any condition. 
The large bucket type of stations using buckets of т to 215 
tons capacity give excellent service, and a great many of these 
are іп operation. 

It is not my aim to describe the different types of coaling sta- 
tions, but in conclusion I would like to sum up the subject as 
follows: In order to get successíul results, the proper type of 
stations must be selected to meet all the conditions under which 
it is to operate, and it must be understood that each plant is a 
distinct and separate problem. Second, the use of self-cleaning 
cars is a most important factor. Third, emergency storage must 
be considered at certain points. Fourth, the equipment must be 
reliable, using the best kind of machinery throughout and with 
ample power. At highly important stations and where the 
amount of coal consumed per day is very high, it is feasible to 
install duplicate machinery. Fifth, the question of a fireproof 
structure must be taken into consideration. Sixth, where frame 
structures of any size are erected, fire protection should be 
provided, and it is essential to build the power house separate 
from the coaling station. Seventh, the question of switching 
cars is an important feature. A track arrangement should he 
so designed so as to reduce this to a minimum, and the plant 
should be provided with car-pullers of sufficient capacity. Eighth, 
the breakage of coal must be reduced to a minimum, and this 
has as yet not been considered to any great extent by the rail- 
road companies. Ninth, good labor must be employed to operate 
the plants, and the machinery and equipment must be looked 
after thoroughly, and not only this, but a proper inspection 
must be made of the plants at intervals to insure them receiving 
proper care. 

This last feature is most important and we find that a great 
many of the coaling stations throughout the country are run 
absolutely without any care whatever, and we have continu- 
ously recommended that, as the coaling station question is the 
most important and vital, every road should be provided with 
the necessary talent to look after the coaling stations and see 
that the plants are getting the proper care, and then, without a 
doubt, they will get better resuls. 


CHICAGO. К. T. Krauscu. 


А NEW CLUTCH PLANER DRIVE. 


For reducing the wear on the belts, decreasing the power re- 
quired and increasing the accuracy of the stroke of planers, a 
clutch drive has been designed by the American Twist Dri!l 
Company, Laconia, N. H. The general features of this clutch 


are clearly shown in the photograph, the shifting mechanism 


being operated by the table dogs in the usual manner. The 
clutch action is very positive and by its use the platen of the 
planer stops very close to the same point at each end of the 
stroke, being nearly as accurate as a shaper in this regard. It 
is designed for application to all standard planers. 
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OPERATIONS AND TIME REQUIRED FOR MACHINING CROSS HEAD ON A 36" VERTICAL 
TURRET LATHE. 
Feed Ft. Min. Mins. 
Surface Depth er per each req. 
Item. Machined. Operations. Cut. ev. Min. Oper. Actual. 
l- ашы Chuck work. 2... ..... "n 9 9 
2 A Rough face A* E д” 1/24” 45 15 15 
8 B&C Rough bore B & Сї 3$" 1/48" M 18 
Setting No. 1 4 . А Ғіпізһ Ғасе А E ЕТТЕ 1/12" 40 101 10 
5 B&C Finish bore B&C j^ ... 1/24” M 10 
67. 22 Ream 7... апа 25 5 5 
7 SO Unchuck аа. ys 8 8 
8 m Rechuck work. | . | |—  ) ..... ..... T 5 5 
Setting No. 2 9 E&D Rough faces E & Dt М” 1/24” 45 13 13 
10 & D Finish faces Е & Di — ..... 1/12" 40 8 8 
Unchuck 2... н v 8 3 
117 тш Rechuck ғәК..... .... 9 9 
19 I Rough bore I 5/16" 1/48" 35 
13 7 Rough bore J | * 5/16” 1/48” И 3 
14 HGF Rough turn Н С Е Мм” 1/48” 45 20 20 
Setting No. 3 15 HGF Finish turn H GF 1, PE 1/24” 45 18 ) 18 
16 І Finish bore I Ju — к 1/24” PN 16 
17 I Extracut I. .— | ||| ..... 1/24" 40 9 9 
18 I Ream . | | = |  J ..... Hand ; 5 5 
19-250 Unchuck DET NE rv 4 4 
Total time, both heads 194 
* Simultaneous cuts. | Total actval time elapsed 136 
f Two tools working in same head. Total saving time by use of Vertical Turret Lathe, 58 min., ог 42%. 
= 
Rough Face. | 
Finish Face. 1 
Ше. 
CROSS HEAD TO BE TURNED,.BORED AND FACED ON 
VERTICAL TURRET LATHE. 
Rough Bore. . ‘ | Rough Bore. 
Truing Cut. Operations on First Setting. Truing Cut. Operations on Third Setting. 
Ream Ream. 


Face. Rough & Finish. 


Face & Turn. 
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MACHINING A LOCOMOTIVE CROSS HEAD ON A 
VERTICAL TURRET LATHE. 


In the January issue, page 14, was illustrated the method of 
machining a locomotive piston on a vertical turret lathe, showing 
in detail how the work is completed in ninety minutes. Тһе 
'same machine is also capable of showing an equally good saving 
on many other classes of locomotive work, as, for example, 
cross heads. 

The secret of the success of this machine in work of this 
character is, of course, the opportunity of setting all the tools 
required before starting operations and the ability to make 
simultaneously cuts, the speeds and feeds being capable of instant 
adjustment to suit the character of the cut. 

In the present instance the cross head to be machined is 
shown in one of the illustrations and the work performed at 
each of the three seetings is also illustrated. п the table is 
given, in detail, the exact time required for each individual 
operation, the total elapsed time being 136 minutes ог 2 hours 
and 16 minutes. 

The machine for performing this work is a 36 inch vertical 
turret lathe manufactured by the Bullard Machine Tool Com- 
pany, Bridgeport, Conn. 


COMBINATION FLEXIBLE STAY WITH HOLLOW STEM. 
To the Editor:— 

The best method of testing flexible bolts, or how to tell when 
they are broken, has been a subject of considerable discussion 
at the last two or three Master Mechanics’ and Master Boiler 
Makers' Conventions. 

The interest of the inventors of flexible bolts to arrange a 
staybolt attachment at the outer sheet, which will, without strain- 
ing the metal, respond freely to the expansion and contraction 


TATE FLEXIBLE STAYBOLT WITH HOLLOW 


STEM. 


movement of the inner or fire sheet, is commendable, but we 
must not overlook the fact that any influence interfering with 
or retarding. the free movement of the head will immediately 
convert it to the condition of a rigid stay. In other words, the 
vibratory strain will be thown on the metal as in the ordinary 
staybolt. Formation of scale or the precipitation of impuritics 
in the water is liable at any time to interfere with the free action 
of the flexible head and thus bring about rigid conditions whicn 
it is desirable to avoid. 

It is, therefore, quite as necessary that the flexible stay be 
covered by regulation staybolt inspection, the same as the solid 
bolt, and as a measure of salety this point should not be neg- 
lected. It is, however, impossible to detect broken flexible bolts 
by hammer sound, owing to the style of the flexible head attach- 
ment to the outer sheet. This leads to the necessity of removing 
the caps covering the heads in order to determine those actually 
broken. Removing and replacing those parts for the purpose 
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of inspection means much labor and expense and is likely to 
cause delay to power. 

To avoid this trouble I would suggest that the stems be made 
of hollow staybolt iron, as is shown in the illustration. Both 
service and laboratory tests have repeatedly demonstrated that 
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ACME FLEXIBLE STAYBOLT WITH HOLLOW STEM. 


the hollow-rolled iron possesses over 5o per cent. greater endur- 
ance than solid iron, and if introduced in connection with the 
flexible head, it will add to the life of the stay and will in itself 
completely solve the question of inspection. With the use of 
the hollow stem a fully broken stay will not only be readily 
disclosed, but a fracture amounting to one-half its diameter will 
promptly make itself known. 


Joun Hickey. 


BENCH LOCK. 


A combination handle and lock for bench drawers is shown 
in the illustration. The arrangement is such that a very substan- 
tial bolt secures the drawer in a closed position by the medium 


Swinging Dog which holds 
Bolt**A"'in unlocked Position 
Operated by Handle 


Section of Pench showing recess to receive Bolt 


Galvanized Iron Casing 


B Ordinary Cupboard 
А Lock which locks 
, | Bolt" A“in fixed 
Spiral Spring Position 
which holds 
Dolt** A”in а (% 


Plan View of Lock attached to 
Drawer Front 


Detail of Sliding Bolt 


Drawer Front 


Front Elevation showing Lock as applied on 
the inside of Drawer Front as shown in Plan Vjew 


cf a very light and cheap lock. The arrangement and construc- 
tion is clearly shown in the drawing and requires no description. 
These locks were applied by the contractors who built the Read- 
ville shops and have proven to be most satisfactory. 


BALL PLAYERS, ATTENTION. 


Leonard J. Hibbard, at the Crescent Athletic Club, Brooklyn, 
N. Y. chairman of the baseball committee of the Railway Supply 
Manufacturers’ Association, will be glad to hear from any rail- 
road or supply man who can, or thinks he can, play baseball. He 
Раз appointed Frank Martin of Jenkins Bros, New York, as 
captain of the castern team, and Jack Ristine, of the Union Draft 
Gear Company, of Chicago, as captain of the western team. 

Іше CArs.—On March 16 there was a shortage of 27,187 cars 
of all classes and a surplus of 44,529. This is about the same 
ratio that has existed for three montlis. 
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LOCOMOTIVE SHOP DESIGN, 


Considerable space in this issue is devoted to a description of 
the locomotive shop of the New York, New Haven & Hartford 
Railroad, located at Readville, Mass. This shop is designed and 
used for heavy repairs only and has now been in operation for 
about three years; a sufficient time to develop any errors of 
judgment in either the design of the buildings or arrangement of 
the tools. As a matter of fact, the original arrangement has 
hardly been changed at all, and nothing but praise is heard in 
connection with the whole design. The natural lighting of the 
shop, by means of transverse monitors with skylights, is remark- 
ably satisfactory. The cement floor has proven to be excellent 
and the original sclection and location of the machine tools has, 
with a few minor exceptions, proven to be well suited to the 
work the shop has to perform. One feature of the design that 
is unutual and is particularly convenient, is the placing of raised 
concrete platforms along one side of the building, these being 
of a height which brings them level with the floor of a push cart. 

Another unusual and very useful equipment in this shop is thc 
tool room telephone service, whereby it is unnecessary for anv 
machinist or boiler maker to leave his work in order to get the 
tools he desires. This arrangement permits a man to anticipate 
his needs and to have a tool at hand when he is:ready to use it. 
Taken collectively, the time saved in a big shop by this system 
is very large. 


RAILROADS AND THE MACHINE TOOL INDUSTRY. 


Comment is often made on the continually increasing size of 
locomotives and cars and we hear much of the difficulty of en- 
larging terminal facilities fast enough to take care of the in- 
creased traffic which this larger equipment handles. As a matter 
of fact, although it is seldom mentioned, there is practically as 
much necessity for increasing and improving the machine tool 
equipment of the shops that are to take care of the repairs of 
these larger locomotives and cars as there is in providing morc 
trackage in the yards. It has been found possible in many cases 
to install new machine tool equipment in an old shop and satis- 
factorily provide for the much heavier repair work without 
erecting a complete new plant. Most of the present machine 
shops are in no ways equipped to handle the repairs on the loco- 
motives that the roads are now purchasing and an estimate of 
the machine tool equipment that it will be absolutely necessary 
to purchase within the next two or three years would be aston- 
ishing if it were possible to even arrive at approximate figures. 


WANT POSITIONS-MEN WANTED. 


During the past few months we have had an unusually large 
number of rcquests to recommend candidates for various posi- 
tions on railroads and in supply companies. While we do not 
wish to assume the position of a regular employment bureau, we 
are, of course, glad to be of all possible assistance to our sub. 
scribers and advertisers. 

We have, therefore, decided to devote a space in our editorial 
section, which is not to exceed one column per issue, for the 
publishing of information of this kind. The "want positior" 
section will be open only to our subscribers, who will be per- 
mitted not over three insertions per year. The “теп wanted" 
section will be open to any one who wishes to avail himself 
of the opportunity. There will be no charge made for this 
service. 


CORRECTION. 


Through an accident in the press room, the name of the author 
of the article appearing on page 105 of the March issue, entitle-] 
"Methods of Supervising Material Compared With Methods o: 
Supervising Labor," was omitted. This article was written and 
furnished us by Mr. Clive Hastings. 


ТНЕ ОКАЕТ 


GEAR SITUATION. 


By Kenton ADAMS. 


[EDITOR'S NOTE.—-AT OUR REQUEST THE AUTHOR OF THIS ARTICLE HAS GIVEN HIS IDEAS ON THE DRAFT GEAR 


SITUATION. 


WHILE WE ARE NOT PREPARED TO ENTIRELY AGREE WITH ALL OF THE OPINIONS EXPRESSED, OR TO BE- 


LIEVE THAT CONDITIONS ARE ACTUALLY AS SERIOUS AS HE INDICATES, WE DO BELIEVE THAT A FRANK DISCUSSION 


OF AFFAIRS AS THEY EXIST WILL DO NO HARM. 


THEREFORE WE WILL BE VERY GLAD TO RECEIVE OTHER EXPRES- 


SIONS OF OPINION ҒЕОМ BOTH RAILWAY MEN AND MANUFACTURERS WHO ARE IN A POSITION TO SPEAK FROM PER- 


SONAL ЕХРЕВТЕМСЕ, AND WILL PUBLISH AS 


MANY OF SUCH LETTERS AS POSSIBLE IN SUCCEEDING ISSUES. 


IF 


YOU KNOW ANYTHING ABOUT DRAFT GEARS LET US HEAR FROM You.] 


You ask me to give my ideas on the draft gear situation. While 
possibly I am not as well fitted to speak on this subject as some 
ethers, still I have given it considerable study and have had 1 
far amount of experience with draft gears. Taking everything 
into consideration the situation appears to me to be serious, in 
some cases even very serious. As I look back I do not remem- 
ber a time when there has not been more or less trouble with 
draft gears. Much progress has, of course, been made in the 
design and construction, attachment and location of draft gears 
during the past ten years, but requirements seem to have in- 
creased as fast, if not faster, than the improvements, so much 
so that it seems as if now, in spite of all the money and talent 
that have been given to a study of the subject, the claborate tests 
that have been made, and all the investigations and reports of 
able committees, the situation is in nearly as bad shape as it 
ever has been. 

This may seem to some to be pessimistic; if it does, let them 
take a trip through a large car repait yard and see if they can 
find anythng about draft gears to make them optimistic. Let 
them see how many bent and broken striking plates and crushed 
end sills are to be found that will indicate very forcibly how 
badly the capacity of the gears have been exceeded in service. 
Let them look at the broken knuckles, the sheared rivets іп the 
sills and coupler shanks, to say nothing of the broken gears 
themselves. I do not believe that such an investigation will im- 
press any one as reflecting a satisfactory draft gear situation, or 
indicate that the draft gear problem has been solved. You may 
say, “but the draft gears are misused,” certainly they are, but 
where is the man to be found that can stop this misuse and keep 
his yards reasonably cleared. Misuse is not an excuse. The 
gears must be made to stand the service as it exists, and all the 
blame cannot be laid to the yard crews, either. 

Consider further the expense resulting from this one trouble: 
the claims resulting from an occasional wreck; the delay on the 
road due to break-in-twos; the cars out of service; the trans- 
ferring of loads, as well as the repairs themselves. These rep- 
resent a very respectable sum, even in comparison with such 
things as the coal bill and the cost of operating trains. It 15 
these things that lead me to say that the situation is serious. 

Has evervhing been done that can be done? Бу no means. 
On this point I am optimistic. The problem will be solved event- 
ually, no doubt; just how it will be done I am unable to say. 
There are new designs of draft gears being brought out all the 
time, some of which seem to have excellent nossibilitics. Every 
practical road test made shows up some weak features and some 
strong ones in the different designs. ‘There will be testing ma- 
chines built that will reproduce actual service accurately enough 
to give data which will hasten the determination of the good fea- 
tures and the discarding of the weak ones in the designs tested. 
so that by a process of elimination no doubt the proper cora- 
bination will be eventually secured. Possibly several arrange- 
ments of different principles will prove themselves capable. 

From present appearances it looks as if a combination of spring 
and friction surfaces would be the basis of the final solution. In 
fact it seems to be pretty generally admitted that one of the prin- 
ciple functions of the draft gear under modern conditions is to 
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absorb and dissipate the energy of the pull or push that is 
greater than, say, 50,000 lbs. Friction seems to be the most 
practical way of doing this, although there are, of course, other 
means of dissipating energy that may finally be adapted to this 
usc. Below 50,000 lbs. springs are in every way satisfactory. 
They cushion the constantly recurring shocks that would soon 
rack a car all to pieces. They yield quickly and with an increas- 
ing resistance which permits the locomotive to start a long train 
with ease, and if it was not for the fact that a spring is unable 
to absorb and dissipate energy the problem would be solved with- 
out any further investigations. But when it comes to a point 
where blows of several hundred thousand pounds are delivered 
to a gear, springs alone are out of their class, not because thev 
are unable to stand it, but bccause the car and coupler are un- 
able to stand the recoil. 

Therefore I believe that some type of spring will be used for 
what can be called ordinary use and that this will be supple- 
mented by an arrangement which will absorb and dissipate blows 
that are out of the ordinary. This seems simple enough, and 
there are a number of gears at present in more or less extensive 
use that are designed to do exactly this. Тһе only difficulty is 
that thev are not doing it successfully, at least in all cases. Some 
of them were entirely successful at the time they were first de- 
signed, but they have been unable to stand up to the continually 
increasing requirements. 

] don't wish to be understood as saying that there are no suc- 
cessful draft gears now in service, but simply to state that, in my 
humble opinion, there are no draft gears now in extensive use 
that are successful under all conditions of service, i. e, I have 
been unable to find a gear that I am willing to point to and state 
"this is perfection; we need look no further." | 


INCREASING THE EFFICIENCY OF WORKMEN. 

To summarize: If you keep an exact record of what each 
worker does, surround the men with conditions under which 
they can work at high efficiency, and compensate the efficient 
one liberally, no man will spend his spare time in trying to find 
out how to raise the wages of the other fellow. Workmen, as a 
rule, will do more work if their earnings are increased by so 
doing, and you will find great difficulty in getting the efficient 
ones into labor unions if they are not benefitted by joining. — 

The point that seems very clear is that the employer is quite 
as much responsible for the labor unions as the men are them- 
selves, and that he can never expect to adjust his difficulties 
with the employees until he furnishes them with a means of 
accomplishing their ends (namely, bettering their condition and 
getting more money) which will appeal to them as being better 
than the means that they are now using; for, as was said 
before, so long as he conforms to the laws of the State, the 
workman has a right to govern his actions in the manner that 
will best subserve his interests. As we cannot make him do 
anything else, we must convince him first that what we offer :s 
better than what he already has. When he is convinced, the 
problem is solved.—H. Г. Gantt т The Engineering Magasine. 


FOR THE SHOP SUPERINTENDENT AND FOREMAN 


[EDITOR S NOTE.—THE FOLLOWING JIGS AND HOME-MADE DEVICES HAVE BEEN COLLECTED VERY LARGELY FROM 
THE READVILLE LOCOMOTIVE SHOP OF THE NEW YORK, NEW HAVEN & HARTFORD RAILROAD AND THE WEST SPRINGFIELD 


SHOP OF THE BOSTON & ALBANY RAILROAD. 


OTHER SHOPS CAN MAKE NEARLY, IF МОТ QUITE AS GOOD, А SHOWING, 


AND WE WILL BE GLAD TO OBTAIN AS MUCH MATERIAL OF THIS KIND THAT HAS NOT PREVIOUSLY BEEN PUBLISHED 


AS POSSIBLE. 
PUBLICATION. | 


WE ARE GLAD TO PAY LIBERALLY FOR ARTICLES FURNISHED US EXCLUSIVELY THAT ARE ACCEPTED FOR 


PNEUMATIC HOIST WITH INCREASED LIFT. 


The great disadvantage of an air hoist consisting simply of a 
supported cylinder is that in lifting heavy weights it raises them 
rapidly and with a jerk, it being practically impossible to gauge 
the height of lift with any accuracy and also when lowering, the 
rods or other parts that are being handled are practically given 
a free drop. In spite of this, however, the air cylinder hoist 15 
very commonly used because of its cheapness and simple ar- 


rangement. 
To avoid these difficulties an arrangement has been applied to 


THE 
AIR PISTON OPERATES A RACK WHICH MESHES WITH 
GEARS ON THE SUAFT ABOVE TO WHICH THE CABLE 


AN AIR HOIST WITH LONG LIFT AND POSITIVE ACTION, 


PULLEYS ARE KEYED. THE EXAMPLE SHOWN 
HAS BUT ONE RACK. A LATER DESIGN EM- 
PLOYS A DOUBLE RACK. ІТ IS USED IN 


THE ROD GANG OF THE WEST SPRING- 
FIELD SHOPS. 


the air cylinder used in the rod gang at the West Springfield 
shops which not only permits it to give a positive lift that can 
be accurately adjusted, but also increases the height of the lift 


as compared to the stroke of the cylinder. 
As will be seen in the illustrations, this arrangement consists 


A CLOSE VIEW OF THE AIR HOIST SHOWING THE 
RACK AND GEAR. 
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simply of a cross bar at the end of the piston rod to which аге 
connected two racks that are guided in a frame at the bottom 
of the cylinder and mesh with the gears on a shaít, to which 
two sheaves are keyed, the shaft being carried in bearings that 
are secured to an extension of the plate forming the lower 
cylinder head. The two sheaves carry cables which are connected 
at the lower end to the cross bar with a hook in its center. 

It is evident that the size of the sheaves can be adjusted so 
as to give any lift desired within the lifting capacity of the cyl- 
inder, the greater the lift the smaller the capacity and also that 
the racks and gears form a friction brake which largely elimi- 
nates the rebound when raising or lowering. 


BORING AND TURNING ECCENTRICS. 


A jig which permits the accurate boring and turning of an 
eccentric on a boring mill without re-setting, is shown in the 
accomanying illustrations. 


It consists of a plate clamped and 


VIEW SHOWING THE ECCENTRIC BORING AND TURNING JIG ON A 
BULLARD BORING MILL. AFTER THE ECCENTRIC IS BORED THE 
UPPER FLATE IS SLIPPED ALONG THE BASE А DIS- 

TANCE EQUAL TO THE THROW AND THE 
TURNING CAN START WITHOUT 
FURTHER ADJUSTMENT. 


——=— а —25%— 
20————-- ple 


Pin through Bottom Piece of 


Jig, and Table of Machine 


End Elevation 


ig is shown іп Position to bore 2 
Eccentries,Toturn Eccentric shift 
Top Piece to Holes shown by 
Arrows for different throws эй Ба: 
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Side Elevation 


DETAIL OF CHUCK FOR BORING AND TURNING ECCENTRICS. 
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pinned 10 the table of a boring mill, upon which is seated a 
second plate having a crescent shaped raised part for holding 
the eccentric. This upper plate fits between raised bosses on 
the lower and the bolts connecting them together pass througb 
slotted openings in it. 

The eccentric is clamped on top of the raised section of the 
upper plate and either bored or turned as desired. That opera- 
tion being completed, the bolts are loosened and a 5$ in. pin 
which passes through both plates, is raised, permitting the upper 
plate to slide a distance equal to the throw of the eccentric, wheu 
the pin is again inserted, there being holes drilled to suit the 
different sizes. It can then be completed without further adjust- 
ment. 

It is claimed at the Readville shops, where this device was 
gotten up, that it gives a saving of 50 per cent. over the old 
method of doing work. 


BORING LEFT MAIN VALVE CYLINDER HEAD, WEST- 
INGHOUSE AIR PUMP. 


Тһе difficulty of holding the left main valve cylinder head 
for boring has developed a chuck, which is fitted to the spindle 
of a lathe, that performs this service most satisfactorily at the 
Readville shops. 

This chuck consists of a face plate secured to the lathe spin- 
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JIG FOR BORING LEFT MAIN VALVE CYLINDER HEAD—WESTING- 
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dle, from which is supported by four bolts a plate having an 
opening of the proper diameter to take the lip of the cylinder 
head. In the center of the íace plate is a screw clamp which 
sets against the top of the head and holds it securely in posi- 
tion. A lug that fits against the flat side prevents it from turning. 


USING OLD BOILER LAGGING. 


Most railroads make their own lagging for locomotives that 
have gone through the shop. This in some cases consists of a 
mixture of lime and asbestos softened with water. It has been 
the usual custom to throw away the lagging removed from the 
boiler when it comes in and to supply new lagging complete as 
it goes out. 

At the Collinwood shops it has been the practice for three or 
four years to grind up the lagging taken from a locomotive and 
by mixing with a small amount of new material it is suitable 
for application to engines going out. This is done by collecting 
the old lagging at one point in the shop where a rattler, the sur- 
face of which consists of small slats with narrow spaces between 
them, is installed in a large box. The old lagging is put into 
the rattler and several pieces of bar iron with round corners 
are thrown т and the machine is started. Аз the lagging be- 
comes pulverized it drops through the spaces between the slats 
and is then shoveled out, there being a door at the bottom of 
the box for this purpose, and taken to the vat where it is mixed 
with water and is then ready for use. 

Analysis of costs, under the old and new methods, show that 
where it previously cost $23 for material and labor to lag a large 
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locomotive, the cost at the present time is less than $8, leaving 
a saving of over $15 per locomotive. It is found that about 70 
per cent. of the lagging can be saved and used over in this 
manner, which is not only a matter of economy in the saving 
of the material, but also prevents it littering up the shop and 
eliminates the trouble of carrying it to the scrap bins and scrap 
cars. 


PNEUMATIC FORGING MACHINE. 


Forming guard rails by hand is a very tedious, as well as 
expensive, process, and in blacksmith shops which are crowded 
with work, an order for 50 or more guard rails is not received 
with pleasure. 

This difficulty at the West Springfield shops has been overcome 


DIES FOR FORMING GUARD RAILS UNDER A PNEUMATIC FORGING 
MACHINE. BOTH BENDsS IN ONE END OF THE RAIL 
ARE МАШЕ IN ONE OPERATION. 


by the use of a pneumatic forging machine, which was designed 
and built at the shops. It consists of a heavy cast iron bed 
plate, mounted on a truck, supporting four 314 in. hollow col- 
umns, which in turn support а r4 inch air cylinder having а 
stroke of about 30 in. Upon the piston rod and on the bed plate 
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are mounted the dies. Not only are guard rails formed in this 
manner with great ease and rapidity, but heavy coupler yokes 
and other similar forgings are also being made. The machine 
can be moved anywhere around the shop, as needed, and has 
proven to be a most profitable device. 

There is air admission both at the top and bottom of the 
cylinder, with a four-way valve on the air line so arranged that 
when air is being admitted to either side of the piston it is 
being exhausted from the opposite side. Тре construction and 
arrangement of the machine are clearly evident from the illus- 
tration. 


BORING MILL CHUCK FOR ECCENTRIC STRAPS. 


Because of their irregular shape the chucking of an eccentric 
strap on a boring mill table is usually a matter of some diffi- 
culty and requires considerable time. 


When there are a dozen 


ECCENTRIC STRAP BORING JIG AND FORMING TOOL. THIS JIG ON A 
BORING MILL AFTER BEING ADJUSTED TO ONE SIZE OF STRAP 
REQUIRES ONLY THE SLACKING OFF AND TIGHTEN- 

ING OF TWO SET SCREWS TO PROPERLY SET 
OTHERS OF THE SAME SIZE. 


or so to be finished, each of them requires nearly the same effor: 
and the total cost of time during which the machine 15 not и: 
operation is all out of proportion to the value of the work done. 

A special chuck or jig which largely obviates this difficults 
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DETAIL OF CHUCK FOR TURNING ECCENTRIC STRAPS. 
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and has made it possible to reduce the piece work price on this 
job hy 56 per cent. has been designed and is in use at the West 
Spiingfield shops. The illustration shows its form and the 
nithod of securing the strap in it. The base is turned circular 
and the chuck is first approximately centered on the bed of a 
boring mill А strap is then put in and accurately centered and 
secured by the set screws. When it is to be removed the se! 
»rews on one side only are released and the next strap сап be 
put in and tightened without further calipering. 

On new work a roughing cut is first taken and then the finish. 
ing tcol shown in the center is run in and cleans up the cut, 
brmimugitto the required diameter. On repair work the finish- 
ing 1001 only is usually required. 

Dilcrent sized chucks ave provided for the various classes 
of straps. 


SIMPLE PIPE BENDER. 


On one of the columns between the machine and erecting shop 
at Readville is secured a r4 inch air brake cylinder on the piston 
of which is a block secured to a simple cross head sliding on a 
guide secured to the post just back of it. Below this cylinder 
are two arms pivoted at the floor, the top of which are forked 


THE ARMS 
HINGED BELOW CAN BE SWUNG APART SO AS TO GET PRACTICALLY 


VIEW SHOWING A HOME MADE PIPE BENDING MACHINE. 


ANY RADIUS BEND REQUIRED. THE MACHINE AT THE LEFT 
IS AN AIR OPERATED PIPE THREADER, WHICH IS LUBRI- 
CATED BY A HOME MADE SIPHON OPERATED BY AIR. 


and carry rollers. These arms are held in any desired position 
by pins in a frame that passes through them. 

In bending a pipe any desired radius can be obtained by swing- 
ing the arms apart or together. They are quickly adjusted and 
the cylinder is of sufficient size to bend all pipes required on a 
locomotive. А gauge is mounted on top of the cylinder and a 
locomotive equalizing reservoir is fitted in the air line leading 
to it. 

Alongside of this pipe bender is a pipe threading machine, 
mounted on a simple tripod of pipe and fittings, which is driven 
through gearing from an air motor. Underneath the threader 
is .à shelf that carries a specially shaped pan, into which the 
lubricant drains after passing through a sieve. Ап air siphon 
arrangement draws it out of the pan and circulates it over the 
cutters again. 


DRILLING AND TAPPING ECCENTRIC STRAPS. 


On the eccentric straps used on the New York, New Haven 
& Hartford Railroad there are 18 operations of drilling and 
tapping, not including the holes for the eccentric rod. This work 


ECCENTRIC STRAP DRILLING JIG. THE PLATE HOLDING THE STRAP CAN 
BE REVOLVED SO THAT ALL OF THE DRILLING AND TAPPING, 
EXCEPT FOR THE ECCENTRIC ROD, CAN BE DONE 
WITHOUT REMOVING THE STRAP FROM ТНЕ ТІС. 
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formerly required nine settings of a new strap and required two 
hours for its completion. 

At the Readville shops a jig has been designed which permits 
all of this drilling and tapping to be done in one setting of the 
strap, the total time required being but one hour. This jig is 
shown in the accompanying illustrations and consists of a base 
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plate secured to the side of the table of a radial drill. On this 
is mounted a circular plate of a size suitable to the straps to be 
drilled, which is free to revolve around its center connection to 
the base plate and carries straps and set screws for securing the 
eccentric strap. It is clamped to the base plate by a handle nut 
in the center and there is also a spring locking bolt that drops 
into the notches on the circumference of the circular plate, 
located in the proper positions to line up the different drilled or 
tapped holes. The plate, of course, can be revolved to other 
positions than those given by the locking bolt, if desired; in 
fact, it is capable of any adjustment in a vertical plane. 


CUTTING GASKETS FROM OLD AIR HOSE. 


Alternate layers of gaskets from old air brake hose and of 
:heet lead have been found to be a most satisfactory packing 
for throttle stems. As considerable packing of this kind is 
required at a busy terminal, at several places an air operated 


AIR OPERATED PUNCH FOR MAKING THROTTLE STEM PACKING. 
THIS PACKING IS MADE FROM OLD AIR BRAKE HOSE AND 
FROM SHEET LEAD. THE HANDLE FOR CLAMPING THE 
HOSE WHILE IT IS BEING CUT IS SHOWN BELOW 
THE TABLE AND THE AIR PIPES FOR KEEPING 
THE BLOCK CLEAN ARE CLEARLY SHOWN. 


cutter has been designed, the illustration showing an excellent 
arrangement at the West Springfield shops. 

The cylinder is a 14 inch air brake cylinder mounted in a 
vertical position on a post, the piston of which is connected to 
the cutter. A three-way valve at the top is operated through 
gearing from a treadle located on the floor. On the bench the 
die is fitted with a clamp operated for holding the split hose by 
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means of the handle shown underneath. Air passages in the die 
are provided for blowing out the chips and dirt. The cutter is 


arranged with an internal spring and ring so that the gasket is 


forced off of it as it is released. Both lead and rubber gaskets 
are cut on this press. 


SELF-ADJUSTING KNUCKLE FOR DRILLING 
AND REAMING. 


For the purpose of preventing the careful calipering and 
readjustment of the work on the table of a drill press, especially 


an upright drill, when reboring and truing up rod brasses, a 


self-centering knuckle has been designed by A. L. Finnegan, 
geiicral foreman of the shops at West Springfield. 
This knuckle is also used when reaming the bolt holes on 


UNIVERSAL JOINT USED FOR REAMING HOLES FOR STRAP END 


BOLTS. THIS PERMITS THE OPERATING HEAD OF THE 
DRILL PRESS TO BE SOMEWHAT OUT OF LINE WITH 
THE HOLES AND DECIDEDLY INCREASES 
THE RAPIDITY OF THE WORK. 


strap end rods and other similar work. The illustration shows 
it on a :adial drill in. connection with the latter operation. 

Ir consists very simply of two yokes of rigid construction 
pivoted оп a central block with four arms at right angles. Each 
voke №25 a very accurate fit and is given a side clearance of 
about 34 inch. АП bearings are carefully hardened and well 
lubriceted. This will permit an offset in the vertical line equa! 
to the clearance of the yokes and also acts as a universal joint 
permitting the reamer or cutter to center itself as the work 
requires. 

This knuckle has been patented by its designer. 


FACING MAIN VALVE SEAT OF AIR PUMP. 


A plate with a rib is secured to the table of a shaper. This 
is provided with stud bolts in such a location that when the head 
of an air pump is secured to them the main valve seat is square 
and in line with the shaper head. A special tool holder some- 
what resembling a boring bar is inserted in place of the tool 


clamp on the shaper ram and carries a small cutter at its outer 
end for facing the seat. 

In this manner the valve seat can be accurately faced in a 
very short time, the table of the shaper being moved to give the 
feed and depth of cut required. The bolts holding the cylinder 
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Horizontal Section on Line A-B 
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DETAIL OF JIG FOR FACING MAIN VALVE SEAT—WESTINGHOUSE ‘AIR 
PU MP. 


head to the plate pass through the holes in the head, which are 
in a standard position and thus assure the alignment of the 
valve seat with the shaper ram. 


GRINDING DRY PIPE JOINTS. 


A machine for grinding the joints between the dry pipe and 
T-head is shown in the accompanying illustration. 

This consists of a framework made of plate and angles, which 
is mounted on a pivot secured to the small stand resting on the 
floor. The T-head is secured in this frame and the dry pipe is 
supported in a vertical position directly above, it being held by 
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clamps extending өш from the wall. А rod connects an arm 
from the frame to a crank connection on a short shaft in a 
brackets secured near by, that is driven by a small air motor. 

The pivot supporting the cscillating frame can be raised and 
lowered a distance of a couple of inches by means of a small 
air cylinder located beneath it. In operation, after the pipe has 
been clamped in place and the T-head secured in the framework 
the oil and emery are placed on the joint and air is admitted to 
the small cylinder below which lifts the frame until practically 
the whole weight of the dry pipe is supported. The air motor is 
then started and the lower part oscillated at a fairly rapid rate 
and through a wide arc. Whenever it is necessary to renew the 
grinder the air is released from the lifting cylinder and the joint 
separated. 

A similar arrangement has been designed for grinding the drv 
pipe in the front tube sheet. It works very much in the same 
manner as the one shown, the apparatus being secured in the 
front end. These machines were designed and are in use at 
the Collinwood shops of the Lake Shore & Michigan Southern 
Railway. 


CHUCKING CAR WHEELS IN A LATHE. 


It is the usual custom to set a car wheel lathe in a pit below 
the floor level, so that the wheels can be rolled directly into or 
out of the machine. This is vsually done by rolling them up the 
inclined surface of wooden wedges so as to raise them high 
enough to permit the centers to enter and then drive the wedges 
out before chucking the wheel. This arrangement not only 


VIEW OF AN APPLIANCE FOR PUTTING WHEELS INTO A WHEEL LATHE. 
UNDER THE FLOOR IS OPERATED ВУ THE HANDLE INDICATED BY THE ARROW. 


requires the service of two men, but is also attended by more 
or less delay in shifting the wheels to get the centers to enter 
properly. | 

At several shops a pneumatic device has been arranged that 
eliminates this trouble. It consists simply of a frame hinged to 
the bed of the lathe, the outer end of which is raised by means 
of an air cylinder below the floor level. This frame is of such 
a width that it forms a track on which the axle can roll. In 
using it the wheels are brought up when the frame is in а 
lowered position, the air is turned on, it is raised up sufficiently 
to permit the wheels to roll into the lathe without assistance and 
in a position that the centers can be closed without further ad- 
justment and the wheel chucked with the services of but 
one man. 

In addition to this device at some shops the tail stock is also 
air operated and the centers can be thrown in or out by simply 
turning an air valve. 

These two devices, together with standard tools, have been 
found to greatly increase the output of a wheel lathe. 


THE AIR CYLINDER 
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WOOD'S LOCOMOTIVE FIRE BOX. 


Fred H. Snell, employed by the William H. Wood Locomotive 
Fire Box & Tube Plate Co. as locomotive expert to follow the 
services of the three locomotives on the New York Central Lines 
which are equipped with this type of firebox, in a recent report 
to his employers said in part: 

"[ found in the first place that the locomotives fitted with the 
Wood's firebox, which were of the 2400 class, were being run — 
in comparison with locomotives of the 2800 class, that had a larger 
firebox heating surface and a considerably greater height from 
grate to water bars. They were also fitted with brick arches 
and were the very latest type of locomotive, whereas the engines 
fitted with our firebox were of the older type fixed over. I wish 
to draw your attention to this as the railroad company's ex- 
pert had reported the locomotive with our firebox as being about 
even оп coal consumption. These comparisons, however, were 
made against the 2800 class, as stated. 

"Upon my objection to this unequal comparison three of the 
2400 class were substituted for the 2800 class and have been 
running in opposition to those fitted with our firebox and it is 
these locomotives that are referred to in my coal reports. You 
will note from these reports that our boilers are much better 
steamers and save a considerable amount of coal. The firemen 
have been changed on these engines from time to time, and as 
vou will note from the tabulated reports, there has been little 
or no difference in the quantity of fuel used. The engineers 
and firemen who have run these locomotives speak in the high- 
est praise in regard to the working of the 
boiler as against those not fitted with our fire- 
box. 

"The engineers tell me that they have not 
seen any tubes leaking when they had the en- 
gines in their charge, and from the careful 
examination I have given these boilers every 
day, up to the present time, I am satisfied that 
the tubes could be run for four or five months 
without putting an expander in them, and if 
it was not for the fires being dumped so often 
and the engines run into the roundhouses un- 
der their own steam, just taking cold air 
through firebox and tubes, they would go on 
working indefinitely without having any trouble 
from leakage. 

"There has not been a broken staybolt since 
they were put into service. There was one 
defective throat sheet stay leaking, on account 
of it having the tell-tale hole drilled at an 
angle instead of straight in the center, which 
was replaced. 

"After engine 2490 had been running 
nearly nine months, never missing a trip, [ 
had a chance to examine it a number of times 
internally when the tubes were taken out, on account of the 
water being such that it honeycombed them very badly. I found 
the firebox and tube plates in first-class condition, and they do 
not scale any more than the regular plain fireboxes and tube 
plates. I also had occasion to examine engine 2494 when it’ was 
put in the shop to have the tubes fixed over, from same con- 
ditions. It was such a remarkable coincidence that they had not 
broken any staybolts in either boiler, that after the tubes had 
been put in again an order was issued for the drilling of twelve 
extra rows of radial staybolts, with 3/16 in. holes 2% in. deep, 
to see whether any of the staybolts really were defective. This 
method is resorted to to find out whether the staybolts were in 
perfect condition. 

“Т am examining these boilers daily, after each trip, and they 
are showing up good. There have been no leaky or broken 
staybolts or leaky mud rings on any of the three boilers since 
I have been watching them. There have been several crown 
tolts leaking, from time to time, caused by dumping fires, but 
nothing of any consequence, and have easily been fixed. 
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"From the tabulated coal reports you will find that the saving 
` is clearly shown to be over 15 per cent. and 20 per cent. over 
engines of the same class, for the same tonnage and the number 
of cars hauled. 

“This report surely endorses your statement to me, that every 
extra square inch of surface put into the fireboxes and tube plates. 
by flanging. will give an account of itself in shape of fuel 
economy." 


NEXT | 


THE RAILROAD CLUBS. 


Генісн VALLEY К. R. Takes Up FanMiING.—An agriculturist 
is to be added to the staff of the Lehigh Valley Railroad Com- 
pany. The officers of the company are of the opinion that more 
and larger ciops сап be raised оп the farms along the line of 
the road, with proper instruction and encouragement. Тһе new 
department begins work on April rst, with Е. В. Stevens, of 
Geneva, №. Y., at the head. 


CLUB MRETING TITLE OF PAPER | AUTHOR | SECRETARY | ADDRESS 
ro on monte eR HENCE ER UM a уы жол о 
Canadian April 5 | Efficiency in Transportation D. Crombie Таз. Powell Р. О. Box 7. St. Lamberts, Montreal, Que. 
Central May 13 | ІН. D. Vought 95 Liberty St., New York 
New England April 12 , An Address Поп. John W. Weeks |С. H. Frazier 10 Oliver St., Boston, Mass. 
New York April 15 , Stresses Developed by Collision | B. W. Dunn H. D. Vought 05 Liberty St., New York 


of Freight Cars 


L. Kennedy 401 


Northern April 22 Railway Clubs Т. W. Kreitler С. TL. | W. Superior St, Duluth, Minn. 
Pittsburgh April 22 Run, Repair or Transfer R. L. Kleine C. W. Alliman .P. & L. Е. В. R. Gen. Office, Pittsburgh, Pa. 
Richmond April 11 Train Lighting Henry Schraeder Е. О. Robinson С. & О. Ry., Richmond, Va. 

Southern April 21 A 1. Merrill 218 Prudential Bldg., Atlanta, Ga. 

St. Louis April 8 Freight Car Interchange ‘General Discussion | 'В. W. Frauenthal | Union Station, St. Louis. Mo. 

Western April 19 | Electric Headlights ‘Prof. €. H. Benjamin ‘J. W. Taylor |300 Old Colony Blde., Chicago 

Western Canada April 11 | АУ. H. Козеусат '199 Chestnut St. Winnipeg, Man. 


ELECTRIFICATION. 


NEW YORK RAILEOAD CLUB. 


The report of a committee appointed by the president to con- 
sider the subject of electrification of steam railroads was read 
at the annual electrical night of this club on March 18. This 
report briefly reviewed the whole subject and gave a very broad 
and comprehensive view of the present status of electrification 
of steam railroads. It considered the subject under the follow- 
ing headings: history; characteristic features of electrification, 
under which the subjects of flexibility, effect of weather condi- 
tions, use of equipment, power, capacity, cleanliness and collat- 
eral advantages were considered; the reasons for considering 
electrification, that included a discussion of increase of facilities, 
increase of earnings and legislative enactment. Тһе cost at- 
tending installation was the fourth division and included direct 
cost, contingent cost, ultimate cost and systems of electrification. 
The fifth chapter was on the advantages and disadvantages of 
electrification, which were enumerated carefully, following which 
the features to be considered for future electrification were 
briefly summed up and the report was closed with the following 
conclusions. 

(1) No general information is available on the basis of which steam 


railroads, as a whole, would be justified in electrifying terminals or main 
lines, solely on the grounds of economy. 


(2) Careful investigation is necessary to decide if electrification of ter- 
minals and suburban districts would he warranted in order to increase 
earnings. 


(3) More attention should be given to the pcssibilities of electrification 
in connection with heavy grades, and at ‘other places where an incrcase in 
facilities is needed. 

(4) It is not likely that conclusive data оп the cconumy of electrifica- 
tion will be available until electrification is extended over a complete steam 
locomotive stage. 

(5) The electrification for passenger terminal and suburban service is 
now more or less settled as to method, but for freight and general trunk 
line service it is in the experimental stage. 

(a) The types of locomotives for various service have not been 
determined, though progress is being made. 

(b) The method of secondary distribution (working conductors), 
needs much development The third rail is thcroughly reliable and 
efficient, but unsuitable for complicated switch work. Іп its present 
form it has only been used for voltages up to 1,200. 

(c) The overhead system for high voltage working conductors also 
needs much development. Few, if any, are satisfied with present de- 
signs, and many changes are proposed. 

(6) The steam railroad men and electrical engineers should work to- 
gether in as close harmony as is possible so as tó produce results that will 
be as free from mistakes and experiments as is possible in any developing 
art. 

(7) Each problem must be studied on its merits and a decision can only 
be made after careful study of the conditions pertaining to «ach situation. 

(3) Тһе electrification of large freight terminals has not as yet been 
attempted, nor satisfactorily worked out, therefore it is necessary to proceed 
with caution in this matter and the problem must be exhaustively studied 
and new developments made before it would be justifiable to make such 
an installation. The electrification of any large freight terminal would 
involve a number of roads, and cannot be undertaken independently, with- 


out the co-operation of all the railroads affected, on account of the relations 
existing among the various roads in the interchange of freight traffic. 

Committee—W. J. Harahan, Chairman; J. Н. Davis, L. C. Fritch, Edwin 
г Katte, Wm. McClellan, С. О. Mailloux, Н. М. Warren, апа С. W. 
V ildin. 


Among those who discussed the report was George Gibbs, 
who stated that the system to be used should be adapted to the 
condition, and it is in no way possible to say that one system is 
better than another under all conditions. 

L. B. Stillwell considered that the most important question now 


was to develop standards of electrification, mentioning three 
things that should be standardized in the near future. First, 
{Пе position. of the third rail; second, position of overhead 
trolley, and third, frequency. 

W. S. Murray threw on the screcn a number of lantern slides 
showing the latest development of the work on the New York, 
New Haven & Hartford electrified section. In addition he dis- 
cussed the report very fully, disagreeing with the committec’s 
findings in several respects. 

G. M. Basford pointed out that the introduction of the Mallet 
compound locomotive had removed the necessity for electrifica- 
tion in many places. He also drew attention to the fact that the 
refinements of locomotive operation have not begun to be put 
into general use, and that these economical factors will be taken 
full advantage of before electrification becomes general His 
whole discussion was woven around the fact that each particular 
instance that offered a possibility for electrification should be 
studied by itself and that it was not possible to arrive at any 


broad conclusions at the present time. 

After the report had been discussed by several other members 
it was brought to a close by William McClellan, who pointed 
out very clearly that this report did not represent the complete 
ideas of any single member of the committee, but simply stood 
for what they were all able to agree upon. 


ECONOMY IN THE OPERATION OF LOCOMOTIVES. 
RAILWAY CLUB OF PITTSBURGH. 


At the January meeting of this club J. R. Alexander, general 
road foreman of engines of the Pennsylvania Railroad, at Al- 
toona, presented an excellent paper on the subject of "Super- 
vision Tending to Economy in the Operation of Locomotives." 
In this paper he strongly urged the matter of education for 
enginemen, particularly firemen. The subject was one which 
brought forth an excellent discussion, that, in the main, agrced 
with the author in his contentions. 


PASSENGER CAR LIGHTING. 
CANADIAN RAILROAD CLUB. 
At the February meeting there were presented several papers 
on the subject of passenger car lighting, each being prepared by 


an expert in one particular kind of lighting, who confined him- 
self to his own specialty. This included a description of the 
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Commercial Acetylene Company's method of lighting; the Cana- 
dian Gold Car Heating & Lighting Company's acetylene light- 
ing; a general paper by W. L. Gray on the Stone system of 
lighting, and a paper by L. R. Pomeroy on the Safety Car 
Heating & Lighting Company’s method of car lighting by Pintsch 
gas. The latter paper was fully illustrated and forms an ex- 
cellent brief treatise on modern Pintsch gas lighting: 

At the March meeting of this club a paper by G. I. Evans 
on “An Experimental Articulated Mallet Locomotive,” which 
appeared on page 81 of the March issue of this journal, was 
presented. 


STEEL CAR CONSTRUCTION. 
NEW ENGLAND RAILROAD CLUB. 


In a very complete and well illustrated paper C. R. Harris dis- 
cussed the construction of steel cars at the February meeting of 
the New England Railroad Club, giving a graphical analysis of 
the weight, cost, strength and general merits of pressed steel as 
compared with structural shapes for car structures, the com- 
parison being very generally in favor of the latter construction. 

The paper was discussed by Mr. Millar, Prof. С. Е. Allen, Mr. 
M. V. Ayres and other members. The general consensus of 
opinion seemed to be in favor of structural shapes for car con- 
struction. 

ELECTRIC CAR LIGHTING. 
CENTRAL RAILWAY CLUB. 


Mr. J. R. Sloan presented a most interesting paper on the above 
subject at the March meeting of this club. He first considered 
the general advantages of electric lighting and followed with a 
detailed discussion of the different types of electric lighting, 
pointing out in each case the advantages and disadvantages. It 
is the opinion of the author that a great majority of the future 
electric installations will be of the axle generator type. 


STEEL FREIGHT CARS. 
NORTHERN RAILWAY CLUB. 


W. S. Atwood, mechanical engineer of the Dominion Car 
& Foundry Company, presented a brief but comprehensive paper 
on “Steel Freight Cars” at the January meeting of this club. A 
lively and interesting discussion followed, in which the experi- 
ence of a large number of car experts was given. 


STORES DEPARTMENT. 
WESTERN CANADA RAILWAY CLUB. 


The subject at the January meeting was “The Store Depart- 
ment and Its Relation to Other Departments,” the paper being 
by A. E. Cox,. storekeeper of the Canadian Northern Railway. 
This paper briefly discussed the activities of the store depart- 
ment and pointed out its intimate relationship with other depart- 
ments and how by the proper co-operation its work could be 
facilitated and its assistance to other departments be increased. 

The discussion was active and brought out a large number of 
very interesting points on the practice in the various store de- 
partments of other roads. 


ST. LOUIS RAILWAY CLUB. 


At the April meeting the annual election of officers will take 
place. The nomination committee has placed the following gen- 
tlemen in nomination: President, J. Е. Taussig; Ist vice-presi- 
dent, H. J. Pfeifer; 2d vice-president, Chas. Burlingame; 3d vice- 
president, J. B. Carothers; secretary, B. W. Frauenthal; treas- 
urer, С. H. Scarritt; for member of executive committee, Е. Е. 
Kearney; for member of executive committee, W. H. Elliot. 


Кливолр Pay ім New York Srate.—The annual report of the 
Public Service Commission of the second district of the State 
of New York, for the year 1908, gives the average rate of pay 
received by the various employees of the railroads. For the 
railroad which has the largest number of employees, the figures 
are as follows: 


Average Pay 
Number per Day. 
E CELA СДО ЕЕ 2,015 $4.95 
ЕЮ 2,092 2.88 
Conductors «eger ms. ve s ox ene TI 1,591 4.05 


NEW 24-INCH SHAPER. 


Stockbridge shapers are noted because of their two-piece 
crank motion that gives a stroke to the ram of even speed 
throughout the entire length of the cut and a very quick return 
stroke. Tests which have been made at the Worcester Poly- 
technic Institute indicate that 25 per cent. less power is required 
for the same amount of work with this type of shaper than with 
the plain crank motion type. | 

With the new 24-inch machine that has recently been designed 
and is shown in the accompanying photograph, this type of 
crank is again employed and the machine has been very carefully 
designed for ample strength and rigidity in all its parts. Some 
changes have been made in the detail construction, with the idea 
of simplifying the arrangement as compared with the previous 
machines. 

As.can be judged from the back gear ratio, which is 30 to r, 
this machine is very powerful, but in addition to being a high 
duty shaper it also maintains the highest standard of accuracy. 

Where previously a taper packing was used to take up the 
wear of the side thrust of the ram, on this machine there is a 


24-INCH STOCKBRIDGE SHAPER EQUIPPED WITH A TWO-PIECE CRANK 
MOTION THAT GIVES A UNIFORM CUTTING STROKE 
WITH A VEKY RAPID RETURN, 


solid gib. This is bolted to the bed and when in place gives 
practically the same condition on both sides of the ram. Тһе 
wear can be taken up by adjusting screws, the gib, however, 
being solidly bolted to the bed after being adjusted. 

The cross feed mechanism has been simplified over the previous 
design and made stronger. The feed rod adjusts itself to any 
position of the bar and, without changing its position, feeds the 
table in either direction and automatically stops at either end of 
its feed. 

The method of supporting the driving cone is also worthy 
of notice. It is carried on a sleeve supported by a large self- 
oiling bearing that takes all strain from the cone off from the 
driving shaft. A speed box with a single drive pulley can, how- 
ever, be applied to the same shaper if desired, the parts being 
interchangeable. 

With the cone pulley on direct drive the ratio is 8 to r, but 
with the back gears in the ratio is 30 to r. The cone gives eight 
changes of speed to the ram, with a range in strokes of from 8 
to 9o per minute. 

A few of the principal dimensions of this shaper, manufac- 
tured by the Stockbridge Machine Co., Worcester, Mass., are: 


Actual length of зігоКе............................... 2434 in 
Vertical traverse of за Ме............ eee eere toro 15 in 
Horizontal traverse of (аМе........................ ... 80 іп. 
Top of (аМе....................:.............. 16 in. x 24 in. 
Length of ram bearing in сойптп...................... $6 іп. 
Width of ram bearing іп сойптп..................»..... 12 іп. 
Net weight of тасһіпе............................. ‚...4400 Ibs. 
Floor space гедцшігей........................... 102 in. x 58 in. 
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36 INCH MOTOR-DRIVEN LATHE.- 


In all the recently constructed railroad shops the heavy ma- 
chine tools are located so as to be served by the travelling cranes 
and are usually driven by individual motors either attached to the 
tool or located on the floor or column near by. 

A large lathe that has the motor attached to the headstock and 
is carefully designed througnout for rigidity, power and ease of 
operation, is shown in the illustration. 

This machine has a swing of 37 inches over the bed and 24 
inches over the carriage. The driving motor is of 7% horse- 
power and it has a speed range varying between 600 and 1,200 
revolutions per minute. Special attention has been given to the 
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The controller of the motor is mounted on the right side oí 


| the carriage, so that while it is convenient for the workman, it 


is not located so as to interfere with the operation of the lathe. 


As the illustration shows, this controller is connected through 


bevel gears to a splined rod extending the length of the bed, 
which transmits the movement to the starting box. This method 
of operating the motor from the carriage has proved so satis- 
factory that all the motor-driven lathes made by this company 
are so arranged. This lathe is adapted to cut threads ranging 
from 1/16 inch to 4 inches pitch. Тһе lead-screw is prevented 


from sagging by a support which travels on the bed with the car- 
riage and automatically stops off at certain points. 


'This insures 


36-1мсн MOTOR DRIVEN ENGINE LATHE-—SPRINGFIELD MACHINE TOOL СО. 


design of the headstock, which is completely enclosed and ot 
symmetrical proportions. This enclosed type of headstock not 
only lessens the danger of accident, but greatly adds to the mas 
siveness and strength of this part. Тһе driving mechanism is 
provided with gears having wide faces, and is strongly con- 
structed throughout. There are six mechanical changes of speed, 
which, together with the changes obtained from the motor, give 
all the necessary speeds required for a lathe of this size. 

'The manner of driving is as follows: А rawhide pinion mounted 
on the motor shaft engages dircctly with the large gear keyed 
to the upper shaft directly above the spindle, as shown in sec- 


a longer life to the lead-screw and more accurate work from the 
machine. Тһе lathe is equipped with power feeds for either 
longitudinal or cross movements, and, in addition, there is also 
power feed for angular positions of the compound rest. A dial 
in front of the headstock is so arranged as to give three changes 
of feed for screw cutting. There are also two intermediate posi- 
tions in which the lead-screw remains stationary. This dial, to- 
gether with a few change-gears, gives all the necessary changes 
ordinarily required for feeding or screw cutting on a lathe of 
this size. 

The principal dimensions of this lathe, which is manufactured 


MOTOR APPLICATION TO HEAD STOCK OF 36-INCH LATHE—SPRINGFIELD MACHINE TOOL СО, 


tional view. This upper shaft also carries а sliding set of three 
gears adapted to engage individually with three gears on the 
spindle, and thus three speeds are obtained as with a three-step 
cone pulley. A rack and pinion are used to operate the sliding 
gears and the pinion is controlled by a handle on the front end 
of its shaft, which is shown in both views. These three changes 
of speed are doubled by the back gears, and additional speeds 
are obtained by using a variable-speed motor. In this way prac- 
tically all the necessary speed range for a lathe of this size 15 
secured. 


by the Springfield Machine Tool Co., Springfield, Ohio, are as 
follows: 


Lengths. .of front JOurnal Мы. ПРИ ТН 10 
Diameter GF front Journal, inches ss рол рт 6 
Length of rear journal, исе аа кр ts ease Bes 7 
Diameter of rear journal, іпсВсе..:...............5:..5.5; 4% 
Hole in өріп е; Inches << 2... аьаан ааа бл ЗБ 3% 
Taitock diameter inches: ‚лана ааа аә 4 
Swing of Jatbhe, ИПСҢев: ае еерее анне s ERR PR 36 
Length- of. bed; fecti fai paisa dis но Pee) aa wes es vno dais 18 
Size. OF motor, ВОРОМ ефора ева 7и 


Speed range of motor, геу. рег тіп................... 600 to 1200 
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VIEW OF TWO 40-TON CRANES WHEELING A LOCOMOTIVE IN THE ROANOKE SHOPS OF THE NORFOLK & WESTERN 
RAILROAD. { 


GENERAL VIEW ОЕ THE FOUNDRY AT THE ROANOKE SHOPS OF THE NORFOLK & WESTERN RAILROAD. SEVEN NILES 
CRANES ARE SHOWN IN THIS ILLUSTRATION. THREE ARE 15-ТОК CAPACITY, HAVING LATTICE WORK 
GIRDERS ; THE OTHER FOUR АКЕ OF THE WALL TYPE. 
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А 30-TON NILES CRANE WITH А 68-FT. SPAN LIFTING A LARGE LOCOMOTIVE BOILER AT THE ROANOKE SHOPS. 
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RAILROAD SHOP CRANES. 


Good crane service is so general in modern railroad shops that 
it seldom attracts any attention, but the installation of cranes at 
the Roanoke shops of the Norfolk & Western Railroad is so 
complete and extensive that it is deserving of some comment. 

The erecting shop is provided with two 4o-ton cranes, 50 ft. 
span, of the four motor type, that have a 5 ton auxiliary hoist, 
located on and forming part of the main trolley. The auxiliary 
operates at very high speed. These cranes, as well as the general 
view of the shop, are shown in one of the illustrations. They 
have no particularly unusual features, being of the double plate 
girder design, commonly used with this size crane. Two 30-ton 
cranes, of 68 ft. span, serve the boiler shop. These are of the 
three motor type, but provision has been made for the application 
of a high speed auxiliary hoist if desired at any future time. 
The bottom block of these cranes is provided with a special 
hook for accommodating the slings when one crane lifts an entire 
boiler, which operation is illustrated in the photograph. Three 
cranes of 15 tons capacity of the same general design as those 
in the boiler shop serve the general foundry. 

It is in the wheel and soft iron foundry that unusual provision 


which are cast on either side of the foundry to a point where 
they can be picked up by the traveling crane, that passes over 
the annealing pits; this is also provided with a four hooked trol- 
ley. The whcels are thus carried four at a time and swung into 
positions so that when lowered they are located to permit the 
traveling crane to pick them up and convey them to the annealing 
pits without any moving by hand. 

These cranes are electric driven throughout and were de- 
signed and constructed by the Niles Bement Pond Со., 84 Lib. 
erty street, New York. 


RAILROAD RELIEF FUNDS. 


The great extent to which aid is extended by workmen to 
each other through co-operative insurance and benefit funds or 
societies in cases of disability, death, or other adversity and the 
tendency of employers to assist in the support of such funds and 
to grant pensions to superannuated and disabled employees are 
shown in the twenty-third annual report of the Commissioner 
of Labor, just published. In connection with this report about 
1,200 such funds were investigated by the Bureau of Labor. 

Information in regard to 50 railroad funds is included in the 


REVOLVING TYPE WALL CRANE WITH A FOUR HOOK HOIST. 


POSITICN. 


has been made for complete crane service. In this building there 
are nine electric cranes, three of these are of the lattice girder 
construction, 86 ft. 872 in. span and 15 tons capacity. They аге 
of the three motor type and cover the entire floor area of the 
main foundry. This type of construction is particularly well 
suited for this capacity of crane, and gives a very light dead 
weight for large capacity. On each side of the foundry there 
are two traveling wall cranes of 2-tons capacity and 25 ft. reach 
of arm. These run on a track extending the entire length of the 
building on both sides. One of these wall cranes on each side 15 
of the ‘stationary arm type equipped with a single hoist and 
operated by three independent motors controlled front a cage 
on the crane. The other two wall cranes are of the revolving 
type and arranged to operate by power through an angle of 90 
degs. One of the illustrations gives a close view of both of these 
types of wall cranes. The revolving type are equipped with spe- 
cial four hook trolleys, each of which is operated by an inde- 
pendent hoisting mechanism equipped with a double disc brake. 
A special master controller in the cage is arranged so that any 
hoist can be operated independently or all in unison, as desired. 

These cranes are used principally for conveying the wheels 


THIS CRANE IS USED FOR TRANSPORTING WHEELS IN ТНВ 
WHEEL FOUNDRY AND HAS A POWER CONTROLLED SWING OF 90 DEGS. ON EITHER SIDE OF ITS PRESENT 


THE HOOKS ARE OPERATED INDEPENDENTLY OR IN UNISON, AS DESIRED. 


report. Of these, 14 are pension systems maintained entirely 
by the employing companies. Pensions are as a rule based on 
age and length of service, usually on the basis of 1 per cent. 
for each year of service of the average pay for the ten years 
next preceding retirement. In most of the systems pensions 
for superannuation are granted to employees retired at 65 or 
70 years of age, after from 10 to 30 years of service, and for 
incapacity to employees 60 to 69 years of age. 

Employees contribute all or a large part of the revenues of 
the remaining 36 funds investigated, 8 only being contributed 
to by the companies involved. One company contributes 50 per 
cent. of the revenue, and the remaining 7 amounts varying from 
20 per cent. to less than 1 per cent. of the amount contributed 
by the employees. In these 8 funds there are provisions for re- 
lieving the funds from all claims for benefits if a suit for dam- 
ages is brought against the company. Thirty-one of these 36 
funds pay benefits for temporary disability, ranging from $2.50 
to $20 per week. Thirty-four pay death benefits, the average 
payment per death having been $588. Several of these funds 
pay benefits in cases of permanent disability, and one pays a 
superannuation benefit. 
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24-INCH BACK GEARED CRANK SHAPER. 


It is the proportion of the power delivered by the motor or 
belt to the machine which appears as work at the point of the 
tool that in the long run determines the value of a machine tool. 
This is so because the tool which does deliver the largest pro- 
portion of power must of necessity be very rigid, well designed 
and accurately built. Of course the matter of convenience to 


the operator and range of adjustment are of great importance, 
and in practically all of the modern designs of tools have been 
given the attention they deserve. : 

The 24-inch back geared crank өһгрег shown in the illustra- 
“оп manufactured Һу the Quen City Machine. Tool Company, 


QUEEN CITY 24-INCH SHAPER WITH BELT DRIVE. 
LOW APPEARANCE. 


NOTE THE LONG, 


driven by a constant specd motor through a gear box (see 
American Engineer, May, 1908, page 196), removed 13 cu. in. 
of cast iron per minute with a 32 ft. tool travel, the highest 
rating of the wattmeter attached being 7 1-4 h.p.. This, it will be 
admitted, is a remarkably good record, and it is for the per- 
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upper adjustment, but also gives a longer ram bearing in the 
column and a stronger and more steady operation of the tool. 
The tool is designed to give a cut in cast iron 1-2 in. deep by a 
I-4 in. feed, which cut can be continued indefinitely with abso- 
lute accuracy. | : 
Two features of the design are worthy of special comment, 
one being the automatic feeding mechanism and the other the 
table support. Тһе former provides 16 changes of feed from 
1-64 to 1-4 in., which can be made in either direction almost 
instantly while the machine is in operation. The feed rod is 
driven through gears, including a friction, from a ratchet on an 
auxiliary shaft. This ratchet is operated by a latch oscillated 
by the feed rod. The number of notches which are caught in 
each oscillation are determined by the position of the cam lò- 


CLOSE VIEW OF FEEDING MECHANISM ON A QUEEN 


SHAPER. 


CITY 24-INCH 


cated next to the ratchet and adjustable by hand. This dog or 
latch can be lifted and by a half turn of a handle at the top can 
be held out of operation. To change the feed from the forward 
to the back stroke it is simply necessary to lift the plunger con- 
necting the feed rod to the driving gear and allow this gear to 


DETAILS OF FEEDING MECHANISM ON QUEEN CITY 24-INCH SHAPER. 


formance of such work as this continuously and with accuracy 
that the tool has been designed. 

In the general arrangement the most noticeable feature is the 
extreme length of base, which is 17 in. longer than the average 
tool of this size, and the height over the ram, which is 6 in. less 
than the average. This not only makes it easier to reach the 


travel half a revolution when the plunger will drop into the hole 
in the opposite side of the plate. The feed and distance rods 
act automatically as the height of the rail is changed. The feed 
screw has an adjustable graduated collar reading to .oor of an 
inch. 

The table support raises and lowers with the rail, is always 
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in line and needs no setting ир. It is so arranged that no dirt сап 
get in the bearing and its location at the extreme end of the 
table makes it particularly efficient. This feature has been given 
a large amount of study and it is believed that it is the most 
satisfactory arrangement that it is possible to obtain. 


CAM GRINDING. 


The accurate grinding of a large number of parts of irregular 
Shape on a regular grinding machine can be accomplished by 
means of an attachment which has recently been designed bv 
the Landis Tool Co., of Waynesboro, Pa., and is shown in опе 
of the illustrations. This attachment is simply clamped to the 


REAR VIEW OF ATTACHMENT TO PLAIN GRINDING MACHINE FOR 
GRINDING CAMS. 


table of the regular universal and plain grinders and the driving 
arm on the end of the spindle is connected with the regular 
driver on the face plate of the grinder. The attachment is con- 
structed on the swinging principle, the spindle head being sus- 
pended from the hinged bearing located directly above. The 
work to be ground and the master cam are mounted on the 
same spindle. 

With this attachment the master cams are ground from actual 
size model cams. In doing this the master cam is mounted on 
the working end of the spindle, while the model serves as a 
master on the other end, this operation being exactly the same 
as illustrated for grinding the work. The master is enlarged, 
the cylindrical portion never being less than 
3 in. in diameter; this in a majority of cases 
being more than double the size of the work. 

The swinging or oscillating motion on the 
spindle is produced by the master cam work- 
ing in engagement with a stationary guide, 
with which it is held in contact by a spring. 
The slight change in the cam form caused 
by the reduction of the diameter of the 
grinding wheel by wear is compensated for 
by a set of master cam shoe plates, that fit 
over the guide against which the master is 
held in contact. These are arranged in series: 
to be changed at each 1 in. reduction in the 
size of the grinding wheel. 

One of the illustrations shows a grinding 
machine that is designed specially for cam 
grinding, where the cams or eccentrics are 
integral with their shafis. With this ma- 
chine working on gas engine cam shafts, 
master cams can be provided so as to grind 
the full set of inlet and exhaust cams at 
one setting. Іп this machine the prin. 
ciple of action of the grinding wheel and 


work for producing the cam form is reversed to that of the cam 
attachment of the regular machine. In this case the grinding 
wheel head moves by a cross reciprocating motion that is ac- 
tuated by the master cam, and the work is carried by the regular 
stationary centres of the machine. The principle of compensat- 
ing for wear is the same as in the attachment. This machine can 
be used for plain straight grinding whenever desired.. 


THE SELLS ROLLER BEARING. 


A new type of roller bearing, invented by John D. Sells, for 
many years with the Standard Roller Bearing Co., and now man- 
ager of the Royersford Foundry & Machine Company, Royers- 
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LANDIS MACHINE FOR GRINDING CAMS. 


ford, Pa., is shown in the illustration. The particularly novel 
features of these bearings are their universal adaptation, the 
ease with which they may be substituted for the old style bear- 
ings, and the interchangeability of all parts. 

The bearing consists of four parts—a split bushing, a split 
collar to clamp this bushing to the shaft, a split cage for con- 
taining the rollers, and finally a split box to inclose the other 
three parts. Тһе split bushing is of hardened steel and is 
designed to prevent the shaft from becoming cut and scored by 
the case hardened steel rolls. These bushings are furnished in 
different thicknesses, so that each size of bearing is adaptable to 
three different diameter shafts. This permits a user a certain 
latitude in making changes and does not require the dealer to 


FRONT VIEW OF ATTACHMENT TO PLAIN GRINDING MACHINE FOR GRINDING CAMS. 
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handle a large stock to cover all possible requirements. Any 
bearing of a given size can be fitted to any ceiling or wall hanger 
or pillow block of a corresponding size, either for a new instal- 
lation or for replacing old style plain or self-oiling bearings. 


SELLS' ROLLER BEARING FOR LINE SHAFTS. 
CAGE ARRANGEMENT. 


THIS SHOWS THE TWO 


For replacements it is not necessary to dismantle the shafts, as 
the bearings are split and as easy to apply as a steel or wood 
split pulley. The same advantage exists in new equipment. 

The two halves of the bearing are fitted together with milled 
joints to make them dustproof. As a further preventive against 
dust working into the bearings a heavy felt wiper is inserted in 
each end of the box, which also serves to retain oil in the bearing. 
Tapped holes in the top of the box allow the attaching of oil cups, 
and drain holes are drilled so that the box may be flushed with 
kerosene or other cleansing fluid if the oil should thicken or gum. 

For shafts 3 11/16 in. in diameter or larger a double roller 
cage of the type illustrated is employed to provide a larger and 
more suitable bearing surface. For ordinary shafting only one 
cage with a box of sufficient length to cover it is used. Another 


COMBINED CAR. MORTISING AND BORING MACHINE. 


In a number of instances it has been found very advantageous 
to locate wood working tools for heavy work so that two or 
more operations can be carried on at the same time, or at least 
consecutively. This is usually done by arranging a common 
carriage table so that when the sill or other part is clamped in 
place several operations can be performed upon it as it is car- 
пей along the table. Тһе illustration shows a combined car 
mortizing and boring machine arranged in this manner. 

The Hamilton five spindle boring machine used in this case 
was fully illustrated and described on page 213 of the May, 1909, 
issue of this journal; reference to this article will show its many 
excellent features and arrangements. 
` The vertical hollow chisel mortiser, located alongside of it, is 
designed for the heaviest character of work and takes chisels up 
to 216 in. square. The chisel ram, 20 in. long, is mounted in 
the front of the housing in dove tail slides and is counterbalanced 
so that all of the weight is taken from the working mechanism. 
The chisel ram has a 17 in. vertical movement and a 16 in. trans- 
verse movement across the carriage, and will mortise 6 in. deep. 
Power is imparted by a train of gearing and reverse friction 
pulleys, all placed outside for ready inspection and adjustment. 
The cutting speed of the chisel is 13 ft. рег minute, with a return 
at double this speed. 

The table common to both these machines is of steel beam 
construction, of very rigid character, which will clamp material 
20 in. wide by 16 in. thick. It is provided with quick acting 
eccentric clamps and has both a power and hand feed. 

The Bentel & Margedant Co., Hamilton, O., in addition to this 
combined mortising and boring machine, also have combinations, 
similarly arranged, of mortising and gaining machines and of 
gaining and boring machines. 


THE STURTEVANT DUST BLOWING SET. 


For blowing dirt and dust out from machinery and from 
around motors, switchboards, shelving, and other places difficult 


HAMILTON COMBINED HOLLOW CHISEL, MORTISING AND BORING MACHINE, 


advantage of these bearings is that all parts are interchangeable. 
Thus should any part of the bearing become mislaid or acci- 
dentally broken it may be easily replaced and the expense of a 
complete new box is saved. This interchangeability is also an 
advantage where it becomes necessary for any reason to change 
the bearings of a shaft. If the load is too heavy for a single 
cage all that need be ordered to provide for the increase is 
another single cage and a suitable box. 


or dangerous of access, the B. F. Sturtevant Company, Hyde 
Park, Mass., has designed a new portable dust blowing set. The 
device is electrically driven and weighs only 55 lbs. It is 
adapted for attachment to lighting sockets, so that the range of 
its usefulness is very broad. 

While the blower does not give as high a pressure as the large 
compressed air systems, the larger volume of air accomplishes 
in most cases the same purposes without the hard, severe blast. 
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There is an additional advantage derived from the larger volume 
of air in the speed with which the work is accomplished. 

The set includes a 12-ft. length of 114 in. flexible reinforced 
air hose and a 10-іп. aluminum nozzle. А 20-ft. electric light 
cord gives a working radius of 32 ft. from a lighting socket. 

Аз a vacuum cleaner the set may also be employed for suction 


STURTEVANT BLOWER CLEANING LARGE МА- 
CHINE TOOL. 


cleaning where a dust collector is not necessary. For this work 
one end of the hose is attached to the inlet of the fan, while the 
vacuum cleaner tool is attached to the other. The fan will suck 
the dust through the wheel and discharge it at the outlet or 
through a hose connected thereto which is led out of doors. 


= ——— — 


MECHANICAL CHIPPING HAMMER. 


A chipping hammer which is entirely mechanical in its opera- 
tion is shown in the illustration. This hammer is operated by a 
Coates flexible shaft attached to a 12 h.p. motor and strikes a 
blow equal to a pneumatic hammer. There is not a valve, lever 
of spring used in connection with it in any way. It has been 


MECHANICAL CHIPPING HAMMER DRIVEN BY A COATES FLEXIBLE 
DRIVE. 


very carefully tried out on various kinds of work and has given 
good satisfaction in every case. Riveting heads can be substi- 
tuted in place of the chisels and the same outfit can be used for 


riveting. | 
One of the surprising features of using a hammer of this kind 
is the cost of operation. The motor being 1 h.p. it is figured 


out that the actual current consumed per hour in operating the 
hammer is about 330 watts. At the prevailing price of electric 


EXAMPLE OF 


current for power, the cost of operating would be less than 3 
cents per kilowatt hour. 

This is only one of the recent additions to the already numer- 
ous tools and devices made by the Coates Clipper Manufactur- 
ing Co, of Worcester, Mass, in which its flexible shaft is em- 
ployed to transmit the power. This same outfit can be used for 


WORK DONE BY A MECHANICALLY DRIVEN CHIPPING HAM MER. 


drilling, grinding and scratch brushing, preparing rails for bond- 
ing, doing repair work on locomotives and similar classes of 
work. 


SASH OPERATING IN SHOP BUILDINGS. 


The mechanical control of a few or a hundred pivoted and 
hinged sash in the modern industrial building is readily accom- 
plished with the "Straight Push" Sash Operator. 

This is the latest device of this character to be patented and, 
placed on the market, and is designed to be nearly fool-proof 
and to open sash under varying conditions without getting out 
of order. It is manufactured by the G. Drouvé Company, of 
Bridgeport, Conn. 

A sash operating device in shop service must be built to stand 
handling by many different operators and considerable abuse 
comes quite naturally. Pivoted windows are not always made 
to fit their frames without binding and the changes of weather 
and swelling of the wood often makes the use of a chisel and 
hammer necessary to open them. The man that comes 
to operate the sash very seldom takes these facts into 
consideration and as he gets heated and the device re- 
fuses to answer to his efforts, he either gets assistance 
or his own strength reinforced by an iron bar, this par- 
ticularly where worm and gear is used, causes some- 
thing to break, usually the apparatus. 

Тһе С. Drouvé Co. have been manufacturing and in- 
stalling sash operating devices for a number of years 
and the success with which the "Lovell" push-and-pull 
type met from the start and its general specification to- 
day, with over 400,000 feet in use, has given the com- 
pany some experience and facts that have been taken 
advantage of in the design of the new “Straight Push" 
Operator. 

The direct pushing outward of the sash with two 
half-inch steel rods by leverage, one arm being fastened 
to each side of the sash at the lower part of side rail 
insures an opening of the window. ‘These two arms 
are adjustable to give a 30 deg. or 45 deg. opening. 

A line of 34-inch pipe shaft to which is fastened the 
main lever at each sash with an open coupling, is moved 
backwards and forwards between spool roller brackets secured 
at each interval between windows. А rack and pinion with 
geared wheel, controlled bv a chain from the floor, gives the for- 
ward and return movement. | 

A guide lever is secured to the top of each bracket and in 
turn is fastened to the main lever. The unattached end of main 
lever has a U-chair riveted tc it which supports the shaft con- 
necting the two steel arms. While the arms bind to the connect- 
ing shaft it works freely in the U-chair support, allowing the 
arms to follow the inclination of the sash. 
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The movement back or forth of the main shaft operates the 
levers at each window and as all arms work simultaneously, the 
arms being directed straight at each side of sash, the windows 
open or closed as desired—quickly, surely and each window has 
the same power applied. As no lost motion occurs the farthest 
window on the line oerates i: unison with the first. 


HIGH SPEED FRICTION METAL SAW. 


Since metal has entered so extensively into car construction . 


- there has arisen a general demand for some method of quickly 


Most of the friction 


Y 


cutting up steel sections, small bars, etc. 
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FLAN SHOWING CLOSED SASH 


“STRAIGHT PUSH” SASH OPERATOR. 


Several different sizes of wheels are made which gives the 
increased power required as the number of sash to be operated 
is increased. Any number from 10 to 100 or more sash are 
easily placed under one control with this ‘operator. · 

The material is heavy and the few connecting couplings are 
simple and of substantial strength to withstand strain as well : as 
to resist the corrosive effects of gas and acid fumes. 

The apparatus is adapted to operate pivoted side or pivoted 
top-and-bottom sash, hinged-at-the-top or hinged-at-bottom sash. 
The operating parts which are very few cannot rust together, as 
the connections are phosphor bronze-to-iron, the same principle 
being carried out as is applied to pipe unions for steam service. 
This insures its operation at any time. 


RYERSON HIGH-SPEED FRICTION SAW, 


saws that have been available have been too large and expensive 
for this work. 

Recognizing this condition, and at the request of a number of 
railroad mechanical men, Joseph T. Ryerson & Son, Chicago, 
have designed a high-speed fricton saw which is particularly 
adapted for this purpose. It is a remarkably simple machine and 
has a capacity for cutting continuously 15 in. 80 lb, I beams 
without turning the beam. It will cut such a beam in from 28 
to 38 seconds. It needs no special foundation, and requires a 
floor space of but 7x 4 ft. 

А 52 h.p. motor, that’ is the result of several years of 
experimental work by.a leading. electric company, is direct con- 


. nected to the saw. These motors are designed for practically any 


voltage D. C. and for 60 cycle two and three phase alternating 
current in standard voltages. 

The carriage of the machine is arranged so that small beams 
or other shapes can be cut at an angle. In doing this it is 
necessary to clamp the work, but when straight cuts 
are being made no clamping is required. The machine 
may be used in rapid succession on various shapes and 
sizes, no change or adjustment of any kind being re- 
quired 


REPACKING JOURNAL BOXES. 


The most important feature of the 
lubrication system consists of the sys- 
tematic repacking of journal boxes. As 
cars pass over the repair tracks, or 
stand on loading, unloading or storage 
tracks, the old packing should be re- 
moved from all of the boxes and re 
placed with fresh packing. This work 
should be done at least once a year, and 
journal boxes should be stenciled with 
the date the boxes are repacked, so that 
the work may be continued in a system- 

atic manner. The old packing removed 

from the journal boxes should be put 
into a vat of hot oil, and thoroughly 
washed, and cleansed of all impurities. 

It should then be thrown upon a screen, 

and the surplus oil drained off, so that 
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after being shaken out and handled again by hand it is ready for 
use again. This renovating process removes all the sand, cin- 
ders, heavy grease, babbitt, and all foreign matter, from the 
waste, changing it from a heavy, soggy mass to a light, fluffy 
condition. "This work 15 all done by a man with a hay fork. 
The device I am describing is a hot oil soaking vat, or waste 
cleaning machine, now in general use on two of the leading rail- 
ways in the West. It consists simply of a metal vat resting 
upon, or completely surrounded by, steam or hot water pipes, 
with the drain pans kept hot by the pipes. Under no circum- 
stances should the steam or hot-water pipes be placed inside of 
this vat, on account of the heat from the pipes evaporating the 
lighter parts of the oils. 
J. Walsh before the New England Railroad Club. . . Е 


INTERNATIONAL RAILWAY FUEL ASSOCIATION. 


CONVENTION—LA SALLE HOTEL, CHICAGO, MAY 23 TO 26. 


' -.. . 


Тһе chairmen of the various committees will be glad to have 


circular letters that have been sent out answered and returned . 
as soon as possible. They аге all very busy men and should Бе. 


given every assistance possible in getting the reports completed 
at an early date. 


Tue ENGINEERS’ SOCIETY OF PENNSYLVANIA will hold its second 
annual convention in Harrisburg on June 151, 2d and 3d. The 
success attending the convention and exhibit last year was so 
great as to warrant making special efforts this year to increase 
the size and scope of both. The exhibit will be held in the new 
reinforced concrete building of the Central Pennsylvania Trac- 
ton Company, Cameron and Forster streets, Harrisburg, where 
approximately 26,000 square feet of ground floor space is avail- 
able. 


“The Therma! Conductivity of Fire-Clay at High Tempera- 
ture,” by J. K. Clement and W. L. Egy, issued at Bulletin No. 
36 of the Engineering Experiment Station, University of Illi- 
nois, is a report of the results of experiments on the thermal 
conductivity of several commercial fire-clays at high temperatures. 
A detailed description of “the instruments and methods of high 
temperature measurements is included. Copies of the Bulletin 
may be obtained gratis on application to W. F. M. Goss, Director 
of the Engineering Experiment Station, University of Illinois, 
Urbana, Illinois. 


More than 60,000 people and institutions own the stock of the 


Pennsylvania Railroad. 


PERSONALS. 


P. C. Withrow has been appointed mechanical engineer of the 
Denver & Rio Grande, with offices at Burnham Station, Colo. 


L. О. Jackson has been anpointed mechanica! superintendent 
of the Beaumont & Great Northern, with office at Onolaska, Tex. 


apno'nted master mechanic оі the 
succeeding Г. P. 


J. W. Lowery has been 
Tombighee Valey, with office at Calvert, Ala., 
Brooks. 


F. H. Neward, master mechanic of the Pontiac, Oxford & 
Northern (Grand Trunk), with office at Pontiac, Mich., has 
resigned. 


W.J. Bingley succeeds Mr. Tritsch as master mechanic of the 
Maryland division of the Western Maryland, with office at 
Hagerstown, Md. 


E. W. Pratt, assistant superintendent of m power and 
machinery on the Chicago & Northwestern Ry., has been trans- 
ierred from Chicago to Clinton, Ia. 
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J. W. Small has been appointed superintendent of machinery of 
the Kansas City Southern, with office at Pittsburg, Kan., súc- : 
ceeding F. R. Cooper, resigned. 


, 


D. M. McKenna has been appointed foreman of ‘the car de- ` 
partment of. the International & Great Northern, with office at 
Palestine, Tex., succceding W. E. Looney, resigned. | 


H.:C. Stevens has been appointed master mechanic of the 
Fourth division of the Denver & Rio Grande, with office at 
Alamosa, Colo, succeeding J. H. Farmer, transferred. > | 


W. E. Woodhouse, master mechanic of the Canadian Pacific | 
at ' Calgary, Alb, has been appointed shop superintendent at 
Winnipeg, Man., succeeding S. J. Hungerford, resigned. 


R. P. C. Sanderson has resigned as superintendent of motive 
power of the Virginian Railway to become general superintend- 
ent of the new plant of the Baldwin Locomotive Works at Eddy- 
stone, Ра. 


J. H. Farmer, master mechanic on the fourth division of the 
Denver & Rio Grande at Alamosa, Colo. has been appointed 
master mechanic of the Rio Grande Southern, with office at 
Ridgway, Colo. 


G. H. Emerson, superintendent of motive power of the Great 
Northern, at St. Paul, Minn., has been appointed assistant gen- 
eral manager, with office at St. Paul, succeeding Н. A. Ken- 
nedy, resigned. 


C. M. Tritsch, master mechanic of the Maryland division of 
the Western Maryland at Hagerstown, Md., has been appointed 
superintendent of motive power and car departments, suceeding 
R. C. Evans, resigned. 


W. Н. Wilson, superintendent of motive power of the Buf- 
falo, Rochester & Pittsburgh at DuBois, Pa., has resigned, ef- 
fective April r, to enter the service of another company, with 
headquarters at St. Paul, Minn. 


М. К. Barnum, who since July, 1904, has been general inspector | 
of machinery and equipment on the Chicago, Burlington & 
Quincy В. .В., has been appointed general superintendent of 
motive power of the Illinois Central R.‘R., with headquarters at . 
Chicago, еее April т. 


4 


The mechanical department.of the Great Northern, formerly 
in'charge of G. H. Emerson, has been divided, and two super- 


. intendent$ of motive power have been appointed. К. D. Haw- ` 


kins, formerly.assistant superintendent of motive power, has . 
been appointed superintendent of motive power, with jurisdiction 
over the mechanical and electrical forces, other than locomotives | 
апа- саг shops, and A. С. Deverell, assistant superintendent of 
motive power, has been appointed superintendent of motive | 
power, with jurisdiction over locomotives and car shops. 


Samuel J. Hungerford has been appointed superintendent of 
rolling stock of the Canadian Northern, with office at Winnipeg, 
Man. Mr. Hungerford was born July 16, 1872, at Bedford, Que. 
He began railway work as a machinist apprentice in May, 1886, 
with the Southeastern Railway, now a part of the Canadian . 
Pacific, at Farnham, Que. He was then consecutively machinist - 
apprentice, machinist, round-house foreman, locomotive foreman, | 
general foreman, master mechanic and superintendent of loco- 
motive works at Winnipeg. Since January, 1908, he has been . 
superintendent of shops at Winnipeg, which position he resigned . 
to become superintendent of rolling stock of the Canadian North- | 
ern and the Duluth, Rainy Lake & Winnipeg, with office at - 
Winnipeg. 
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CATALOGS. 
IN WRITING FOR THESE PLEASE MENTION THIS JOURNAL. 


Car Roorinc.--A circular from H. W. Johns-Manville Company, de- 
scribes the J-M Car-Best-Us car roofing. 


Ілетімс Macnets.—A leaflet, which by means of a large cross section 
describes the detail construction of a lifting magnet of large capacity, 1$ 
being issued by the Cutler-Hammer Clutch Company, Milwaukee, Wis. 


Bott Curters.—A leaflet which illustrates and briefly describes the auto- 
matic opening die head now being furnished to bolt cutters, nut tappers and 
pipe thrgaders by Wells Bros Co., Greenfield, Mass., is now ready for dis- 
tribuiton. 


VALVES AND Fittincs.—A 120-page illustrated catalog has just been 
issued by the Watson-Stillman Co., 50 Church St., New York, which, it is 
claimed, lists more types and combinations of hydraulic valves and fittings 
than have ever before been included in a single catalog. 


Motor Driven Ain Compressors.—Publication No. 387 of the National 
Brake & Electric Co., Milwaukee, Wis., is exclusively devoted to a detailed 
ilustrated description of the National motor driven air compressors, which 
are noticeable for their simplicity, reliability and high efficiency. 


Sanitary EQUIPMENT.—A catalog which illustrates the latest design and 
arrangement of sanitary equipment for shops, including toilet room facili- 
ties, metal lockers, steel shelving, work benches, and drawing stands, is 
being issued by the Manufacturing Equipment & Engineering Company, 
Boston, Mass. 


VANADIUM IN FRENCH AND GEerMAN.—The American Vanadium Company, 
Frick Building, Pittsburgh, Pa., is issuing a completely illustrated catalog 
descriptive of vanadium products and containing detailed instructions for 
the use of vanadium under various conditions, in either the French or 
German language. 


Toot SrEELS.—A book being issued Бу E. S. Jackman Ж Company, 710 
Lake St., Chicago, discusses the features and advantages of the Firth-Ster- 
ling tool steels, dealing with water hardened steels exclusively. It includes 
directions for judging heats by magnets, the proper method of tempering 
and other similar information. 


Оп. Strorace SuccEstioNs.—A small leaflet is being issued by Gilbert & 
Barker Mfg. Co., Springfield, Mass., that contains five suggestions іп соп- 
nection with oil storage. Illustrations of typical installations for railways 
are included. The system manufactured by this company includes under- 
ground tanks and self-measuring pumps. 


Steam METERS.—Bulletin No. 4720, recently issued by the General Elec- 


tric Company, describes in considerable detail, steam and air flow meters. 
These meters will give an automatic record of the flow of steam, in pounds 
per hour, through pipes of any diameter and at any temperature, pressure 
or degree of moisture met in commercial practice. 


Ввьмокт Pacxinc.—The Clement Restein Co., 133 N. 2nd St., Philadel- 
phia, is issuing general catalog No. 8, comprising 150 pages, that illus- 
trates and describes in a very attractive manner, packing, hose and gaskets 
to meet practically every conceivable condition. This catalog is one of the 
most complete that has ever been published on these products 


Jacks.—AÀ very interesting aad complete catalog, covering 48 pages, is 
being issued by Fairbanks, Morse & Co. It is numbered 109 B and fully 
illustrates and describes the Barrett patent compound lever jacks, ball bear- 
ing and roller bearing screw jacks, as well as Duff-Bethlehem hydraulic 
jacks. These are furnished in special designs to suit all railroad uses. 


STEAM TuRBINES.—Bulletin No. 176 of the Sturtevant engineering series, 
issued by the B. F. Sturtevant Co., Hyde Park, Mass., deals with the sub- 
ject of steam turbines for driving ventilating fans, blowers, or generator 
sets. This company manufactures complete direct-connected units of this 
character in many sizcs. The bulletin illustrates and describes the details 
of construction. 


Car ПЕлтікс.-Тһе perfected thermo-jet system ef car heating is very 
fully described in a catalog being issued by the Safety Car Heating & 
Lighting Company, 2 Rector St., New York. This company has been most 
successful in the introduction of this system, which combines a steam and 
air system below 212 degs. temperature; a vapor system at 212 degs., and 
a pressure system above 212 degs. 


THE Propucts оғ KENNICOTT.—.\ very attractive catalogue, arranged in 
loose leaf form for future additions that will be issued in the shape of bul- 
letins, has been received from The Kennicott Co., Chicago. It brietly 
describes the plant, located at Chicago Heights, where this company manu- 
factures its varied line of products, and includes illustrations and descrip- 
tons of the Nennicott water weigher that automatically апа accurately 

whs all water used by boilers or for other purposes. 


PortaBLe Evectric Toors.—Electric chipping hammers, drills, portable 
grinders, etc., have been perfected to a point where their reliability and 
durability are beyond doubt. Ап attractive catalog which fully illustrates 
and describes tools of this character in many different sizes and designs is 
being issued by the Cincinnati Electric Tool Company. 650 Evans St., Cin- 
cinnati, O. They are adapted for either direct or alternating current and 
possess a surprising power when the weight is considered. 


Turrer LATHES.—.À catalogue which is noticeable for its artistic arrange- 
ment and appearance, even in these days of high-grade catalog work, has 
been received from the Gisholt Machine Company, Madison, Wis. It con- 
tains excellent illustrations and clearly expressed descriptive matter on tur- 
ret lathes, both belt and motor driven. A number of pages are given up to 
illustrations of the great variety of parts which can be completely finished 
on these lathes. Several unusual орегайспв are illustrated in detail by 
photographs. 

IRACTIVE Errort Tasres.—The March Bulletin of the American Locomo- 
tive Compary considers the tractive effort of simple locomotives and in- 
cludes very complete tables that give the tractive effort under practically 
all combinations of steam pressure, wheel diameter and cylinder size. This 
bulletin is arranged to be self indexing, the tables being on folded insert 
sheets. It, we believe, contains the only tables of tractive effort that cover 
large modern locomotives. Tables of piston speeds, speed factor, curves, 
cylinder volumes, weight of tubes, etc., are included. 


Direct Current Morons.—Bulletin No. 119, from the Fort Wayne Elec- 
tric Works, Fort Wayne, Ind., briefly considers the Northern type B direct 
current motors, that are specially adapted for application to machine tools. 


Grvco Метлі.--Ап 80-page, thoroughly illustrated booklet, that should 
be in the hands of every user of bearing metal, is being issued by Joseph T. 
Ryerson & Son, Chicago. Part of the book is given up to a discussion of 
the invention, function, properties, manufacture and application of Glyco 
metal; following which there is given the data on its performance in actual 
practice and tests, and description of the various grades. At the end of 
the book there are about twenty pages of the most valuable and interesting 
information on such subjects as the laws of friction; physical characteristics 
of lubricants; crank ріп calculations; length of shaft bearings; specific 
gravity of an alloy; melting point of various substances, and admissible 
loads оп bearings. 


NOTES 


Brown Hoisting МАСНІМЕВҮ Co.—Fayette Brown, president, died оп 
January 20. Mr. Brown was 87 years of age. 


S. ОвевмлүЕк Co.—Harry Hoover, a former well known foundry fore- 


man, has been appointed the agent of this company in Buffalo and Dun- 
kirk, N. Y. 


Ковімв Conveyor Bett Co.—The executive, sales, engineering and pur- 
chasing departments of this company have been installed on the 26th and 
27th floors of the Park Row building, New York. The branch office at 
30 Church street will be discontinued. 

WaALTER В. Snow, publicity engineer, announces that his office facilities 
have been more than doubled by removal to rooms 421 to 425, inclusive, 
170 Summer street, Boston, Mass. Benjamin Baker, formerly of the 
Boston Transcript, and Herbert M. Wilcox, chemical engineer, have been 
added to his staff. 


Јонмѕ-МАМҮПЛЕ Co.—Both the Chicago and Baltimore branches of this 
company have outgrown their quarters and on March 1 the Chicago branch 
moved to 27 Michigan avenue, іп the block between S. Water and River 
streets, where 32,500 square feet of floor space is available. Тһе Balti- 
more office is now located at 30 Light street, where much larger quarters 
have been obtained. Both offices will keep on hand a large stock of J-M 
products and will be in a better position than ever to give prompt ship- 
ments. 

Ккілек Мс Co.—At the annual meeting of the Board of Directors in 
Philadelphia, the following officers were elected: Julius Keller, president; 
W. P. Pressinger, William Н. Keller and S. W. Prince, vice-presidents; 
Frances J. Rue, treasurer, and C. S. Bell, secretary. This company has 
purchased the business of the W. P. Pressinger Company, of New York, 
and J. J. Swan, secretary of that company will now be associated with 
the Keller Co. It is also announced that Charles Strader has been placed 
in charge of the western branch, with offices in Chicago and Lincoln. Neb. 


CHaRLES Е. Aaron, general sales manager of the New York Leather 
Relting Company, died at his country home, Plainfield, N. J.. on March 4. 
Mr. Aaron was probably the best known belting salesman in the United 
States for many years. Не has been very prominent in various Ámerican 
machinery manufacturers associations and was president of the American 
Supply and Machinery Association. He has for a long time been waging 
a campaign, both personally and in this association, for raising to a higher 
plane the standards of manufacture of leather belting, and has had re- 
markalle success in this direction. He was but 43 years old at the time 
of his death. 


АМ EFFICIENT FUEL DEPARTMENT. 


A DESCRIPTION OF THE ORGANIZATION, METHODS OF ACCOUNTING: AND 


OPERATION. OF THE FUEL DEPARTMENT OF THE ATCHISON, 


TOPEKA & 


SANTA FE RAILWAY, WHICH HAS SHOWN REMARKABLE RESULTS NOT 


ONLY IN THE REDUCTION IN 


INDIRECTLY IN IMPROVING THE CONDITION 


THE FUEL CONSUMPTION, BUT ALSO 


OF THE MOTIVE POWER. 


On the Atchison, Topeka & Santa Fe Railway System the loco- 
motive and other fuel, from the time it is delivered by the min- 
ing comany to the time it is loaded on to the locomotive tenders. 
or put into the various coal bins, with the exception of the time 


it is actually in transit, is under the control of the general store- 


keeper, who handles it through a specially organized fuel de- 
partment. The same thing applies to fuel oil, which is very ex- 
tensively used on this road, and the features and forms explained 
in this article as applying to coal are also arranged to apply in 
exactly the same manner to fuel oil. 

The organization of the fuel department is very simple and 
consists of a chief fuel supervisor, whose office is located adjacent 
to the general storekeeper at Topeka; a number of fuel inspec- 
tors, who are continually traveling over the system under the 


an asset by the fuel department. The cars are forwarded by the 
station agent at the mine in accordance with the direction of the 
division superintendents, each mine furnishing certain particular 
divisions. The superintendents of these divisions each day notify 


this agent of the amount of coal they will require on the follow- 


ing Дау. · 

Form 1281, as will be seen by гете to the illustration, 
contains the way-bill number, the car initial and number, its 
destination, weight in pounds, and kind of coal The last two 
columns of the form are not filled in by the forwarding agent 
but are completed in the supervisor's office from the information 
that is furnished by form 1284 which acts as a check in account- 
ing for all cars that were reported as sent out from the mines. 

At all fueling stations the foremen fill out and mail daily a 


fere 1281 Stencaré. 


Santa Fe. 


(insert name ой Kaway Company.) 


DAILY REPORT OF COMPANY “STOCK A” COAL FORWARDED 


From ——— 190— 
WAY-BILL сав "222 Kind ot и тт "REPORTED RY 
n WEICHT P 
No. | Date | "аны [| Number | PEE Date 


FORM I28I IS FILLED IN BY THE AGENT AT THE SHIPPING POINT, A COPY BEING FORWARDED TO THE PURCHASING 


THE PURCHASING AGENT PAYS FOR THE COAL AT ONCE ON 


THE BASIS OF THIS REPORT. 


AGENT, FUEL SUPERVISOR, AND THE MINING COMPANY. 


direction of the fuel supervisor; the foremen at the various fue!- 
ing stations, who report direct to the supervisor, and the inspec- 
tors at the various mines, who inspect the coal delivered and 
weigh the cars. In addition there are several clerks and stenog- 
raphers іп the supervisor's office for maintaining the records, etc. 

at is largely due to the system of accounting that the excellent 
results obtained have been possible. The forms used are such as 
will give accurate and detailed information concerning the fuel 
received at each station, the amount delivered to each locomotive, 
the time it was delivered, the length of time this locomotive was 
on the road, the tonnage hauled, the weather conditions and the 
name of the engineer and fireman. These reports are received 
daily and permit the immediate discovery of any unusual fuel 
consumption resulting in the immediate investigation of the 
reasons leading to it and the correction of the fault. 

Starting at the mine—The coal is contracted for by the pur- 
chasing agent and is loaded and weighed under the supervision 
of one of the fuel department inspectors, who has the authority 
to refuse it unless the coal, in his opinion, is of the proper 
quality. These cars are then delivered to the station agent at this 
point, who fills in form 1281 in triplicate, one сору being sert 
to the mine as a receipt, the second to the fuel supervisor for 
his records and the third to the purchasing agent, who imme- 
diately pays the mining company for the coal upon the basis of 
this invoice. 

The coal is then in what is known as "Stock A" and is held as 


copy of form 1284. This is made in duplicate, the copy being 
retained. As will be seen by reference to the illustration, this 
form contains the way-bill number and date on which each car 
was received, and must check with the same information on form 
1281. The complete instructions on the back of this form ex- 


plain its use clearly and are as follows: 

1. A report on this form must be rendered daily by Agents or Fuel 
Foremen at Fuel Stations as follows: 

On A. T. & S. F. Ry., Coast Lines, Original of Front Page to Auditor 
and carbon copy of Front Page and Original of Back Page to Fuel Super- 
visor. 

Оп С. С. & S. Е. Ry., Original of Front Page to Auditor and carbon copy 
of Front Page and Original of Back Page to Fuel Supervisor. 

On A. T. & S. F. Ry., only one copy to be made, which must be mailed to 
Chief Fuel Supervisor daily. 

The copy of report for Fuel Supervisors to be made complete on one 
sheet. No carbon copy need be made of back page. 

2. All fuel unloaded and used at station must be reported as received 
and unloaded on this form, giving complete way-bill reference. The billed 
weights shown on way-bills should in all cases be used; scale weights on 
coal from mine to be ignored. 

3. Cars of fuel received at stations and held for disposition, are not to be 
reported on this form until unloaded or rebilled to other than regular Fuel 
Stations. When diverted to regular Fuel Stations, they must move under 
original way-bills, which are not to be taken into account until fuel reaches 
final destination and is unloaded. When forwarded to other than regular 
Fuel Stations, cars should be reported on this form and weights shown in 
column “For other purposes," way-bill taken into account and new billing 
issued and reference shown in column “Соа! forwarded." 

4. Stations at which there are no chutes will have to report coal received 
for locomotive purposes in No. 2 “Chutes” column. 
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NOT ТО BE FILLED IN BY TRAIN DISPATCHER) = ———«*” 


SERVICE. DATE... . ——— 


Е 
е 
ш 


DAILY TRAIN TALLY SHEET, AND TRAIN DISPATCHER'S REPORT OF TRAIN ТОММАСЕ AND FUEL CONSUMPTION PER 100 TONS MILES IN 


FIREMAN 


(toftiale and name la futt) 


ENGINEER 


(ФаНа!в and name Іа full) 


CONDUCTOR 


А 


Train Kind 
No. Train 


А Construction work trains included sheet, showing between what 
Conductors are instructed to date their Train reports the day ов which the train stati oS aoa. POEM се "e Ы 


leaves, and the object of this aheet being to correct Cooductor's reports, it іс important 
that all TRAINS leaving Division stations before 12 о'сіоск, midnight, should be in- 


g doubdle-headera, he! 
get, mixed, special, work, 
ment 
cluded. 


tances two points, be carefal to 
This sheet to be made up in manifold in Train Dispetcher'a office daily, and forwarded 


without delay as follows: 


ard limits, inctudin 


у 


те ов aliae. 
engine ее 


of Train" colums state if train was 


eet. 


careful to enter but one 
refu! to show run of 


"TL; 


When work train runs some distance and then works 


very 


Ве 
Ве 
1а 


мота. Í 


| 


----- —— 


All light engines must be shown, and іп соһыпа of “Remarks reason for movement 
entered, as "То even power,” ‘Pusher returning to proper position,” etc. 


Ronson fer any кашаа] delays to trains mast also be showa. 
Sake separate report for passenger and freight service. 


or "P. M.," as in tracing cars of time freight it is necessary to know the exact time of 


errival and departure of trains. 


- In giving time when trains leave and arrive, be careful to say whether it is "А.М." 


1 Supervisor, San Pernardipo. 


to Fuel Supervisor, Topeka. 


, Topeka. 
pi.. Galveston. 
Auditor. Gaivestoa. 


t. Topeka. 
Three copies to Fuel Supervisor, Cleburne. 
geiles. 
Fue 


Ticket Audito; 

Car Accountant, Loe А. 
Auditor, Los An 
Three copies to 


“ В. Ry. of М. M. System and 3. К. Ry. Ce. of Тех. to Auditor, Ава По. 


For The A. T. & В. Р. Ry. to 

" G.C & 8. Р. Ry. to 

" AT. аз Р Ry. 
Осем Liacs, to 


Chief Train Diapateher. 


A COPY OF THIS SHEET 


e ——— MÀ e —— A À e mee 


THE LAST FIVE COLUMNS ARE FILLED IN BY THE FUEL DEPARTMENT. 


IS RECEIVED DAILY FROM EVERY TERMINAL ON THE SYSTEM. 


FORM 814 IS USED BY THE DISPATCHERS THROUGHOUT THE SYSTEM. 


Weather Conditions........... 
M5S4Co 10-9-SM-13961 


5. Special debit must be taken in proper column for all 
chute droppings picked up at station. 


6. When storage coal is picked up and unloaded in chutes, 
the car number must be shown and pounds thus transferred 
reported in “Chutes” column in black ink, and credit allowed 
opposite in “Storage” column іп red ink. When storage coal 
is forwarded to other stations, credit allowed should be in 
“Storage” column in red ink. 


7. Column "Pounds for other purposes" is to be used for 
reporting coal received and used for other than locomotives 
and such as is forwarded to other than regular Fuel Stations. 


8. Fuel tickets must be obtained for all issues of coal and 
wood to locomotives; these are to be listed on back of this 
report in space provided, and balance with total issues to 
locomotives shown on face of report for which credit is 
taken. Fuel furnished to helper and light locomotives should 
be charged to class of service assigned; fuel for locomotives 
in Work Service to be charged to “Freight.” 

Fuel furnished locomotives at end of trip must always be 
charged to the class af service just completed. 

When no ticket is obtained, the issue should nevertheless 
be charged to the engineman and lccomotive taking the coal. 

9. Slack coal from mine for stationary engines must not 
be reported on this form or shown as issued. Nor other coal 
which is consigned to and used by the Mechanical Depart- 
ment. 


Гогт 1284 is sent in daily to the fuel supervisor 
and is accompanied by the fuel tickets on form 
1120 (see illustration). "These tickets are listed in 
the spaces on the back of 1284, which table forms 
the complete report of the amount of coal issued 
each day at each station, the name of the engineer 
and fireman who brought the locomotive in, the 
engine number and the class of service in which 
it was used. On the face of the form are recorded 
the coal issued for other purposes. In this manner 
a complete daily balance showing the condition in 
each station is obtained. 


When a locomotive is put into service its tender 
is filled with coal, and from that time on whatever 
coal is required to again fill the tender is charged 
to the service in which the locomotive has been 
engaged. For instanc, if a locomotive is fired up in 
the roundhouse and held for some time, using con- 
siderable coal, when it starts out to take a train the 
tender is filled and the amount taken is charged to 
roundhouse use. In fact, in every case a locomotive 
starting from the terminal with a train has a full 
tender, the amount required to fill it being charged 
to roundhouse use, inasmuch as it went into the 
house with a full tender. At the end of the run 
it again goes to the coal chute and the engineer 
delivers to the fuel foreman a copy of form 1130, 
which gives the record of the engine and train 
number, the service in which it has been engaged 
and the amount of coal the engineer estimates will 
be required to fill the tender. This is signed with 
the engineer's and fireman’s name, and while it 15 
not forwarded to headquarters, it is kept by the fuel 


foreman as a check. 


After the coal is actually delivered to the locomo- 
tive and the amount is accurately known, form 1120, 
which is in triplicate and arranged to fold in such a 
way as to permit the use of carbon paper for mak- 
ing all three copies at one time, is filled out by the 
fuel foreman. This contains in addition to the infor- 
mation contained on form 1130, tke actual amount of 
coal taken and the fuel foreman's signature. One 
copy of this form is forwarded daily with form 1284, 
previously mentioned, one copy is given to the en- 
gineer and the third copy is retained by the fuel 
foreman. 

Form 1120 is made in four colors, the white being 
for locomotives in freight serviec; the red for pas- 
senger service; the yellow for switching service 
and the blue for mixed or work train service. 
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FORM 533 WHICH СІУЕ5 А MONTHLY SUMMARY OF ACCOUNTS FOR E ACH OF THE FUEL STATIONS. 


co neutron № 92301 
FREIGHT 


i 1120 Cm 

anta Ге. 

COAL TICKET FOR 0 9 2 3 0 1 
FREIGHT 


SERVICE ONLY SERVICE ONLY 


» 


i - 
' | 
' i 
| 
go Satin М | Нн saa So BR es. 
Е DEB. ouo Initials... Eng. No... | 
: Train No. ...........................Time Ізгией ......... М. Train No... Time Issued РЕЛЕ | 
2 From 70, сасыса е" Иығына Fo coeno aie 
À Pounds taken ma i r. PANE UU > cic ы аса» 
ом, 1 Engineer. : kdo dp codec а Engineer. | 
di io! a Fireman. i ode X cae Fireman. | 
dais Я I e Ж Fu:l Foreman. 


FORM II20 IS FILLED IN BY THE FUEL FOREMAN WHENEVER A LOCOMOTIVE TAKES COAL. THE BLANK SPACE IN THE 
CENTRE IS A DUPLICATE OF THE OTHER FORMS, BEING PRINTED ON THE BACK OF THE SHEET, SO THAT WHEN FOLDED 
TWO CARBON PAPERS WILL MAKE THREE COPIES. ONE COPY IS SENT TO THE FUEL DEPARTMENT HEADQUARTERS DAILY 
WITH FORM 1284, ONE IS DELIVERED ТО THE ENGINEMAN AS А RECEIPT, AND THE THIRD IS RETAINED FOR А RECORD. 


ia SETAA ые ени, LIST OF ENGINE TICKETS РОВ COAL АМО WOOD FURNISHED. 
“Train COAL IN POUNDS-CLASS OF SERVICE WOOD IN 16th»—CLASS OF SERVICE 
ENGINEER №, | Engine Мо. PASSENG'R| FREIGHT MIXED SWITCH FREIGHT | MIXED | SWITCH 


SSNS, 


BACK OF FORM 1284 SHOWING THE ARRANGEMENT FOR LISTING THE COAL ISSUED AT EACH STATION. THIS INFORMA- 
TION IS COPIED FROM FORM 1120, WHICH ARE SENT IN DAILY WITH THIS REPORT. THE FACE OF THE FORM IS SHOWN 
IN ONE OF THE OTHER ILLUSTRATIONS. 
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FORM 1135 IS MAINTAINED IN THE FUEL DEPARTMENT OFFICE, BEING FILLED IN FROM THE REPORT ОМ FORM 1284. THE FIGURES AT THFE 


STATION 


HEAD OF EACH ITEM REFER TO THE INTERSTATE COMMERCE COMMISS JON CLASSIFICATION, 


Santa Fe. 
Account by Fuel Stations, Month of 


TUER ыы RH 
1.1. 1 


FORM 1135 AND PERMITS THE CONDITION OF THE WHOLE SYSTEM T О BE EVIDENT АТ А GLANCE. 


IT IS FILLED IN FROM THE REPORTS ON 
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The most important feature of this system is the daily train 
tally sheet, form 814, which is the supporting base on which the 
system is founded. From it is compiled the various reports саг- 
rying information that has assisted so materially in reducing the 
consumption of fuel. This form is simply an enlargement cf 
the ordinary tally sheet in use by practically all railroads. Аз 
originally printed, it was made in the trainmaster's office from 
the train sheets and copies sent to the ticket auditor, car account- 
ant, superintendent and master mechanic, and as printed to-day 
it is compiled as formerly by the trainmaster; additional infor- 
mation in way of tonnage handled in trains between statious 
being entered by that office and an extra copy to that formerly 
sent to the superintendent and master mechanic, being sent to 
the fuel department. On receipt the fuel department inserts the 
ton-miles as wel: as the pounds of fuel consumed by each engine 
and crew and the average train haul, also the consumption of 
fuel per 100 ton-miles. Each trip is closely observed and excess 
consumption noted, and in returning the form to the superinten- 
dent his attention is called to all excessive consumption of fuel 


Рога $130 илбе 
SERVICE TICKET—Fuct Santa Fe. 
eoo юе № _ 
РТ Е 
ESTIMATED Amount e! 
2. өрік 
MO Талақ? _ Вама 


SAACAN 
FORM 1130 IS FILLED IN, SIGNED AND DELIVERED TO THE FUEL FORE- 


MAN BY THE LOCOMOTIVE ENGINEER WHEN HE ARRIVES AT THE 
COALING STATION AND DESIRES TO TAKE ON COAL. 


caused by delays in getting over the road, while in sending the 
form to the master mechanic, ії the fault is with the crew or 
trom apparent difficulties in the engine, his attention is called to 
it by a special letter. These reports are compiled in the fuel office 
and sent out not later than five days after the trip is completed 

This tally sheet acts as a check on 1284, and if any train is 
shown on the dispatcher's sheet end no corresponding record ap- 
pears on the fuel foreman's report, it immediately shows that 
there has been a mistake made or the presence of laxness at this 
point. It is also possible from this sheet to immediately check 
up any unusua] fuel consumption in any service and in fact Ч 
permits the immediate location of any error or unusual circum- 
stance anywhere on the system. 

Form 1135 is kept in the fuel supervisor's office, there being 
one sheet for each coaling station, and is arranged to form a 
monthly record of that station. It is filled in from form 1284 
daily and gives the receipts and issues of each station in detail. 
The numbers appearing in the different columns refer to the 
Interstate Commerce Commission classification. It will be noted 
that at the bottom of the sheet are headings showing the amount 
of coal on hand at the end of the month, as indicated by the 
totals on the sheet and the heading "On Hand Per Inventory." 
This inventory is made monthly on form 1283 (see illustration), 
which will explain itself. It is very carefully filled out by the 
fuel foreman and the amounts will probably differ somewhat 
from those shown by the totals on form 1135, due to shrinkage, 
chute droppings, errors in estimates, weighing, etc. It, however. 
is entered on 1135, and the difference in the amount shown by 
the inventory and the amount shown by the record of the month 
is entered in the proper column. 
monthly by a readjustment of the price, never by the amount of 
coal on hand. Form 1135 for the next month's service is started 
with the amount of coal on hand as shown by the inventory and 
no attempt is made to alter these figures to take care of the 
errors in the report; these differences, as just stated, being 
taken care of in the price charged the motive power department 
for the coal. 

The chute droppings are periodically picked up and loaded 
upon a car and are received by the coaling station the same as 


Ф2Аза cars o! cos! o» hand which have NOT BEEN UNLOADED, 


279 which have NOT BEEN REPORTED ON FORM 1284, on BACK 


This difference is corrected | 


coal coming from the mine. They are never simply returned 
to the bins and counted as profit Thus the total amount of coal 
which leaves the chute is charged up to the engine being coaled, 
which influences the engine crew to be very careful not to. over- 
load their tenders, or to allow coal to fall upon the ground. 
Form 533 is filled in from the totals of 1135 and gives a month- 
ly report of the whole system. It will be seen that the informa- 


быз 1908 Бета 


Santa Ге. 
Morthly Inventory of Coal and Wood on Hand at Station, . 49 L 
POUNDS OF coas | CORDSOF WOOD 


| 
| 


1 
TOTAL POUNOS | жота "Ou&FOOT | TOTAL Ne. 
| ae w000 оғ coace 


"Ча Crutes’’. 


of ihis report. И threugh error cars aro reperted on Form 1294 betore 
Мылу veloaded, inciude wilh inventory by showing Сы Number wa cot- 


umn No 1, and show humbe: of pounds in column 


THE FACE OF FORM 1283 ON WHICH THE MONTHLY INVENTORY, AT 
EACH FUELING STATION, IS MADE. THE BACK OF THIS FORM 15 
SHOWN IN ANOTHER ‘ILLUSTRATION. 


tion on this is practically the same as that on the monthly balance 
sheet of the department for the whole system and the original 
is sent to the auditor, a copy to the vice-president in charge of 
purchases, and a copy is retained. 

The distribution of the fuel which is shown on form 564 is 
made up from forms 533 and 1135, and is furnished monthly for 
the information of the auditing department and is used for 
charging out from “Stock A” fuel accounts direct to the differ- 
ent operating accounts. 

Form 1132 is compiled from fcrm 814, which process consists 
of segregating the various engineers, firemen and engines on in- 
dividual sheets according to the various classes of engines, etc., 
thus enabling the department to obtain the individual perform- 
ance of each. 

Form 1133A is filled in from 1132, and includes columns for 


Fem 1983 Snadart. 


Santa Fe. 


MONTHLY INVENTORY 
© 


COAL AND WOOD ON HAND 


Сее! on hand in cars which HAS NOT BEEN REPORTED ON FORM 1284 


INSTRUCTIONS. 

This investory must be made on the last dap of 
each manth after clase of business, and sent іп 
with the regular Daily Report. Daily Report for 
the ғы day of each month iust begin with the 
quantities of Coal and Wood os hand, as shown by 
Inventory of Cua) aad Wood ou band oa lasi day 
of precediag month. 

Keep а orparate account of Coa! in storage, and 
whes Coal is loaded therefrom and forwarded to 
enotber station, of used іп chutes, see thal proper 
credit is sbown o» Form 1964, ia Storage column. 


BACK OF FORM 1283 SHOWING THE INSTRUCTIONS FOR MAKING THE 

MONTHLY INVENTORY AND CONTAINING SPACE FOR REPORTING THE 

CARS WHICH HAVE ARRIVED AT THE COALING STATION BUT HAVE NOT 

YET BEEN UNLOADED AND HENCE NOT YET REPORTED ON FORM 1284. 

THE FACE OF THE FORM IS SHOWN IN ONE OF THE OTHER ILLUS- 
TRATIONS. 
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89 Fuel for Cire, Preight, 


но Reading Rooms, 
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i Couunog, 


108 General Offices, 
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41. [ISSUED 
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As per Statement Attached 
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This distribution must be accompanied by a schedule of the bills wale tu cover the «әкей “Disbursements КесоНесиЩе,"' 
giving the amount of each, an! aguinst whom rendered. 


FORM 564, ON WHICH IS SHOWN THE MONTHLY DISTRIBUTION OF THE FUEL IN ANY PARTICULAR 

STATION. THIS IS FILLED IN FROM THE INFORMATION ON FORMS 533 AND 1135. THE ORIGINAL 

OF THIS FORM IS FORWARDED TO THE AUDITOR AND A COPY IS RETAINED IN THE FUEL DEPARTMENT 
OFFICE. 


Santa Fe. 
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COAL OR OIL 
CONSUMED 


Engineer 


STATION 
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Мо. From | То 
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FORM 1132 WHICH IS FILLED IN FROM THE DISPATCHER'S TALLY SHEET AFTER IT HAS BEEN COMPLETED IN THE FUEL 

SUPERVISOR'S OFFICE. IT GIVES THE INDIVIDUAL PERFORMANCE OF ANY ENGINEER OR FIREMAN, AND CAN ALSO BE 

USED FOR ANY INDIVIDUAL LOCOMOTIVE. THESE COPIES ARE USUALLY FOR THE FUEL DEPARTMENT INFORMATION 
ONLY. 
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FORM II33A. THE INFORMATION IS FILLED IN FROM FORM 1132 AND THE ITEMS CONCERNING COST ARE COMPUTED 
AND INSERTED. THIS FORM IS FOR FUEL DEPARTMENT INFORMATION ONLY, BUT IS VERY LARGELY TRANSFERRED TO 
FORM II33, WHICH IS SHOWN IN ONE OF THE OTHER ILLUSTRATIONS 


the money value of the fuel consumed by the locomotives under 
the charge of each engineer. The column headed "Actual Cost 
of Fuel Consumed” is the product of the number of tons actually 
used by this engineer and the average monthly cost for that sta- 
tion. This cost being the price charged by the fuel department 


бога 1138 абое. 


Santa Fe. 
Comparative Statement Showing the Tonnage and Fuel Consumption Each Day on Train 
No. betwen 5 


FORM 1136 ON WHICH А MONTHLY RECORD OF ANY PARTICULAR 
TRAIN CAN BF RECORDED. 


to the motive power department, and includes all of the cost of 
handling as well as the expenses of the fuel department. The 
next column headed "Cost of Fuel Based on Division Average" 
is the same value per ton multiplied by the average number of 
tons used by the locomotives on this division engaged in the 
same service, the ton mileage being the basis. The following 


two columns then show the loss or gain of this engineer as com- 
pared with the average. 

Form 1133 contains the same headings as 1133A, with the 
exception of the actual cost of fuel consumed and the cost based 
on the division average, this sheet showing simply the loss and 
gain. It is printed on oiled paper and from it are made blue 
prints which are forwarded to all terminals where they are 
placed upon the bulletin board. Copies are sent to the super- 
intendents of motive power, master mechanics, road foremen of 
engines and any one else concerned with the fuel record. 

A form is also provided which will permit a comparative 
statement of the fuel consumption on any particular train during 
the month. This is numbered 1136 and is taken from the train 
dispatcher's tally sheet after it has been filled in by the fuel 
department. 

COALING STATIONS. 

It will be readily seen that the value of all these records and 
information concerning fuel consumption depends largely upon 
the accurate and prompt reporting of the amount of coal ac- 
tually placed upon each locomotive. All of the old style so called 
"Trestle of Gravity Chutes" on the line were repaired and pock- 


` ets calibrated according to the cubic contents of a ton of coal 


and great care exercised by fuel foreman to see that each issue 
was properly measured. It was quickly found, however, that 
what was required was a chute which would give within very 
narrow limits exactly the amount of coal put on each tender. 
This, of course, can best be done by actual weighing and it was 
decided by the management that all of the coal stations built in 
the future would be of the so-called "Mechanical Type." These 
chutes all have weighing hoppers which gives, by the balancing 
of a scale beam, exactly the amount of coal taken. 


ferm 1183 Dansare. 


Mall d 10 1M 10008 


Santa 


Fe. 
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FUEL PERFORMANCE OF ENGINES, ENGINEERS OR FIREMEN. 


T ———— — ———— — — DIVISION 


TOTAL 
TON MILES 


TOTAL 
ENGINE MILES 


POUNDS ОР COAL 
OR Ott. CONSUMED 


Superintendent. 


— 


MONTH OF 


TOTAL MONEY LOSS OR GAIN DUE TO PER- 
PORMANCE SHOWN, BASEQ UPON AVERAGE 
COST PER TON MILE 


Gain 


AVERAGE POUNDS 


Lose 


Div. Master Mechaale. 


FORM 1133, WHICH IS PRINTED ON OILED PAPER. THE ITEMS ARE TKANSFERRED FROM II33A AND FROM THIS ARE 


MADE BLUE PRINTS THAT ARE SENT TO 


ALL INTERESTED AND ALSO POSTED ON BULLETIN BOARDS AT THE 
LOCOMOTIVE TERMINALS. 
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COALING STATION AND CINDER HANDLING PLANT ERECTED BY THE ROBERTS & SCHAEFER CO. AT CLOVIS, N. M.. THIS IS OF REIN- 


FORCED CONCRETE AND STEEL CONSTRUCTION THROUGHOUT. 


THE 


COALING STATION USES A CONVEYOR BELT AND THE 


CINDER HANDLING PLANT A BALANCED BUCKET AND TRAM-CAR HANDLING ARRANGEMENT. THIS COALING STATION HAS A 750 
TON CAPACITY STORAGE POCKET AND IS EQUIPPED WITH FOUR Ó-TON WEIGHING HOPPERS. 


Practically all of the coal chutes of the weighing hopper type 
that have been installed in the past few years have been built by 
either the Roberts & Schaefer Co. or Fairbanks, Morse & Co. 
They are all of the mechanically operated design of different 
capacities and arrangements to suit the different conditions. 
The illustrations show the general appearance of a number of 
these coaling stations and a few typical examples will be briefly 
described. 

At Clovis, N. M., a 750-ton capacity concrete and steel station, 
built by the Roberts & Schaefer Co., has been provided. This 
plant is of the belt conveyor type, the coal being placed in a 
receiving hopper 250 ft. away from the coal pocket. From this 
hopper it is delivered to the belt conveyor by a reciprocating 
feeder. Тһе coal pocket itself is of reinforced concrete, with 
the exception of the monitor house, which is of steel covered with 
asbestos protected metal. Тһе trestle for the belt conveyor 15 
entirely of steel, with the exception of the housing for the belt, 
which is of wood covered with corrugated asbestos protected 
metal The conveying apparatus is in duplicate and the station 
is arranged to coal four tracks. From the storage hopper the 
coal is delivered to four 6-ton weighing hoppers, two on each 
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А CONCRETE AND STEEL COALING STATION ERECTED BY ROBERTS & SCHAEFER СО. АТ 


BELEN, N. M. 
AND TRANSFERRED BY A DOUBLE AUTOMATIC TRAM-CAR SYSTEM. 
BIN ARE FOUR 6-TON AUXILIARY WEIGHING POCKETS, 
CLOVIS. 
TION AND ARRANGEMENT AS THE COALING STATION. 


IN THIS STATION THE COAL IS ELEVATED BY HOLMAN BALANCED BUCKETS 
BELOW THE STORAGE 
ARRANGED THE 
AT THE RIGHT IS SEEN A CINDER HANDLING PLANT OF THE SAME CONSTRUC- 


side, each having chutes arranged to serve two tracks. These 
weighing hoppers are connected to the scale beam, which is bal- 
anced before and after the locomotive takes its supply. 

The plant is motor driven, the motor being placed at the head 
of the main conveyor in the monitor house. An auxiliary motor 
is provided on the trestle for bringing the coal up from the re- 
ceiving hopper to the boiler house coal storage bin, located under- 
neath it. 


The same station encloses the sand equipment, the green sand 
being delivered by the belt conveyor to a storage bin near the 
top of the coal chute, from which it falls by gravity to a drier 
located at the ground level and after drying is elevated by air 
to another bin from which it is delivered to the locomotives by 
gravity. 

In connection with this coaling station there is a cinder hand- 
ling plant, consisting of a storage bin with a capacity of 146 cu. 
yds., built entirely of reinforced concrete, the cinders being 
delivered to it by an elevating system consisting of a pair of 
Holman balanced buckets and an automatic tram car system. 
The cinders are drawn from the locomotive into the cinder pits, 
there being two, one on each side of the re- 
ceiving hopper, from which they are dumped 
into the buckets and then hoisted and deliv- 
ered into the tram car system, which conveys 
them to the storage pocket. The operation of 
the whole apparatus is automatic. 


The photograph of this plant clearly shows 
both the coaling station and the cinder handling 
arrangement. The boiler house storage bin 
under the conveyor trestle had not been in- 
stalled when the photograph was taken. 


Another station built by the same company 
at Belen, N. M., is very similar to that of 
Clovis, with the exception of the method of 
conveying the coal from the receiving hopper 
to the storage. 


In this case Holman balanced bucket ele- 
7 vators working in connection with an auto- 
matic tram car system, very similar to the 
cinder plant at Clotis, are used. The two ele- 
vating buckets are connected directly to a hoist 
placed between them and the cable is so wrapped 
around the drum that when one bucket is 
loading at the bottom the other is unloading 
at the top. The tram cars are also connected 
to the same hoist and are entirely automatic 
in their operation, one car being dumped into 
the pocket while the other is receiving its 
load at the hoist. This plant is entirely of 


SAME AS AT 


May, 1910. 
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steel and reinforced concrete and therefore absolutely fireproof. 

At Belen there is also a cinder handling plant of the same 
design and arrangement as at Clovis. 

lhe same company also erected a 350-ton plant at Vaughn, 
N. M., constructed entirely of wood except the sand storage 
bin, which is of reinforced concrete. This plant is arranged 
similar to the one at Belen, using the Holman balanced bucket 
elevators in connection with an automatic tram car system. [t 
is arranged to coal three tracks and has the 6-ton auxiliary scale 
hoppers the same as the other plants. 

The four stations at Becker, Taivan, Willard and Yesso, N. M.. 
that are practically identical in design were also constructed by 
the same company. The one at Becker has a 350-ton storage 
capacity, and the others 250-ton. Тһе plants are of the simple 
Holman balanced bucket type, where the coal is received into a 
hopper at one side of the station and delivered by a pair of bal- 


COALING STATION ERECTED BY ROBERTS & SCHAEFER CO., АТ VAUGHN, 


N. M. IT IS OF TIMBER CONSTRUCTION AND USES HOLMAN BAL- 

ANCED BUCKETS WITH AUTOMATIC TRAM CARS FOR FILLING THE 

STORAGE POCKETS. THE CONCRETE BUILDING IN THE CENTRE IS FOR 
SAND STORAGE. 


anced buckets directly into the coal pocket above. They are 
entirely of wooden construction with concrete foundations and 
concrete receiving hoppers. The locomotives are coaled on two 
tracks, one beneath the pocket and one at the side. They have 
the same auxiliary weighing hoppers as the other plants men- 
tioned above. The power for these four plants consist of a 
gasoline engine driving a reversible hoist. 

Fairbanks, Morse & Co. have erected eleven coaling stations 
for the Santa Fe, which are arranged on two general systems, 
one having a coaling bridge spanning several tracks and the other 
arranged to coal on the two tracks alongside the building only. 

One of the illustrations shows the station at Augusta, Kans., 
which is of the type having the bridge. This plant is arranged to 
coal four tracks, one on either side of the building and two be- 
neath the bridge. The coal going to the locomotive tender is all 
handled through то-юп suspension scale pockets, there being 


300 TON COALING STATION ERECTED BY FAIRBANKS, MORSE & CO., AT 

AUGUSTA, KAN. THIS STATION IS TYPICAL OF THE LARGE NUMBER 

ERECTED BY THIS COMPANY FOR THE SANTA FE AND IS PROVIDED WITH 

IO-TON AUXILIARY SCALE POCKETS, WHICH PERMIT THE ACCURATE 

WEIGHING OF THE COAL PUT ON EACH LOCOMOTIVE TENDER. THIS 

STATION COALS FOUR TRACKS AND OTHERS OF THE SAME TYPE WITH- 
OUT THE BRIDGE COAL TWO TRACKS 


COALING STATION ERECTED AT BECKER, N. M., BY THE ROBERTS & 


SCHAEFER CO. THIS PLANT IS TYPICAL OF FOUR PLANTS CONSTRUCT- 

ED ON THE EASTERN RAILWAY OF MEXICO AND USES THE HOLMAN 

BALANCED BUCKETS FOR ELEVATING. THEY SERVE TWO TRACKS AND 
ARE PROVIDED WITH TWO 6-TON AUXILIARY WEIGHING HOPPERS. 
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one of these pockets on the bridge furnished 
with two outlet chutes. 

All of the stations erected by this company 
are of the same general arrangement, and 
have a 300 net ton total capacity. The coal 
is discharged into the receiving hopper be- 
low the center of the station, and from there 
is conveyed by a continuous loader into the 
elevator boot and from this point elevated 
by means of a bucket conveyor to the stor- 
age bin above. Тһе ro-ton scale pockets аге 
filled from the storage bin by means of un- 
dercut gates operated from below. The 
power is furnished by a Fairbanks, Morse & 
Со. r5 h.p. horizontal gasolene engine and 
a car puller equipment, having a capacity to 
handle two loaded cars over the receiving 
hopper, is provided at each station. The 
bandling capacity of all. of these plants is 70 
tons per hour. 

At the stations provided with the соз пе 
bridges the suspended 10-ton scale pocket on 
the bridge is filled by a two-ton side dump 
car, which receives its supply directly from 
the storage bin. Тһе scales in this type of 
station are located on the bridge, but where 
no bridge is provided the scale beam is lo- 
cated on the ground. Тһе beams read in 
20 lb. increments and the amount of coal 
withdrawn from the pocket is automatically 
recorded on single or manifold tickets. 


INTERNATIONAL RAILWAY FUEL ASSOCIATION 


SECOND ANNUAL CONVENTION, LA SALLE HOTEL (ITH FLOOR), 
CHICAGO, MAY 23-26. 


The hours of session will be from 9 a. м. to 1 P. M. on the four 
days, and the members will be welcomed on the opening day by 
the Mayor of Chicago and addresses are contemplated by other 
prominent men. 

Members are particularly urged to bring their families to this 
convention. The hours of session were purposely arranged with- 
out intermission to permit of an opportunity for recreation and 
to establish a better acquaintance between the members. Тһе 
matter of entertainment (entire expense of which will be borne 
by the Association) will be a distinct feature this year. Some- 
thing will be doing every day in connection with complimentary 
theater parties to members and their friends, a trip across Lake 
Michigan and return on a commodious passenger steamer, or a 
visit to one of Chicago's large amusement parks; besides auto- 
mobile rides, etc., are being arranged for. 

The International Railway Fuel Association is the largest 
railway organization for its age ever in existence, and perhaps 
has attracted more attention in this country and Europe than any 
other association. Тһе commodity "Fuel" is of more importance 
to railroads from a cost standpoint than anything else pur- 
chased, and with this live subject is it any wonder that all of our 
large and small railroads are interested as members in this 
association. 

The list of subjects to be read and discussed is as follows: 

PAPERS NOS. 1 AND 5 CONSOLIDATED. 

"Grade of fuel most suitable for locomotive use, considering cost per 
unit of traffic and best interests of producer, iz "Қосалқа methods of 
preparing coal as to size for locomotives.” 

J. С. Crawford, Chairman, Fuel Engineer, C., В. & О. R. R., Chicago. 
LeGrand Parish, p M. P., L. S. & M. S. Ry, Cleveland, Ohio. 
Curtis Scovill, A. С. S. A., Central Coal & Coke Company, Dallas, 
Texas. 
PAPER NO. 2. 
"Standard uniform blank for reporting all items of cost in connection 


with fueling stations and handling fuel, for all types of stations and 
conditions " 


COALING STATION ERECTED BY THE ROBERTS 


& SCHAEFER CO. AT BARING, MO. THIS 


PLANT 15 OF THE CHAIN AND BUCKET ТҮСЕ AND HAS A CAPACITY OF 500 TONS. THERE 
ARE TWO SUSPENDED WEIGHING POCKETS ON THE STATION PROPER, AND IN - ADDITION 
THERE IS A STEEL BRIDGE WITH A IO-TON WEIGHING HOPPER FOR SERVING THE TWO 
MAIN LINE TRACKS. 
RECEIVES ITS LOAD FROM THE MAIN STORAGE POCKET. 

STRUCTION WITH THE EXCEPTION OF THE BRIDGE. 


THIS HOPPER IS SERVED BY MEANS OF A 3-TON CAR, WHICH 


THE PLANT IS OF WOODEN CON- 


R. Emerson, Chairman, Consulting Engineer, A., Т. & S. Е. Ry, 
Chicago, Ill. 
F. V. Hetzel, Chief Engineer, Link Belt Co., Nicetown, Pa. 
E. A. Averill, Editor, American Engineer and Railroad Journal, 
New York, N. Y. 
М. M. Rice, С. S. К., A, T. & S. Е. Ry., Topeka, Kansas. 
PAPER NO. 8. 
“Accounting for fuel consumed; individual records of performances.” 
W. E. Symons, Chairman, C. & G. W. Ry., Chicago. 
Е. A. Foos, С. C. Fuel, Rail and Tie Dept, C., В. & О. R. R, 
Chicago. í 
E. J. Roth, Jr., Fuel Inspector, B. & O. R. R., Baltimore, Md. 
PAPER NO. 4. 
“Methods of purchasing fuel with regard both to traffic conditions and 
to producers’ interests. Relation between producer and railroad.” 
W. Н. Huff, Chairman, V. P., Victor-American Fuel Co., Denver, 
Colo. 
L. L. Chipman, G. S. M,, Fidelity Coal Mining Co., Kansas City, Mo. 
W. К. Kilgore, Fuel Agent, C., M. & St. P. Ry., Chicago. 
PAPER NO. 6. 
“Methods of supervision, instruction and encouragement in locomotive 
operation to secure greatest efficiency in fuel consumption." 
D. Meadows, Chairman, Asst. Div. M. M., Michigan Central R. R., 
St. Thomas, Ont, 
W. C. Hayes, Supt. Locomotive Operation, Erie В. R., New York, 
М.Ү, 
J. McManamy, В. Е. of E., Pere Marquette К. R., Grand Rapids, 
Місһ. 
ЗРЕСТАГ, РАРЕК. 
"Character of membership that should be encouraged in the Association 
and steps to secure that membership." 
S. L. Yerkes, Fuel Agent, Queen & Crescent System, Lexington, Ky. 
SPECIAL PAPER. 
“Methods of kindling locomotive fires." 
C. Е. Richardson, Asst. о С. S. М. P., C, В. I. & P. Ry., Chicago. 
SPECIAL PAPER (With Lantern Slides). 
“Mechanical Preparation of Fuel." 
Professor H. H. Stoek, Professor of Mining Engineering, University 
of Illinois. 


By placing the maintenance of belting in the hands of a spe- 
cialist, with instructions to prevent failures, not remedy them, 
and to use only the best quality of material for repairs and ге- 
newals, the belting expense in a large railroad shop decreased 
from $1,000 to $300 per month and the number of failures from 
300 to 55 in about 15 months. Тһе conditions before this was 
done were not worse than in many other railroad shops. 


MALLET ARTICULATED COMPOUND LOCOMOTIVE. 


2-6-6-2 


TYPE. 


A GENERAL DESCRIPTION 


OF LOCOMOTIVE DESIGN 


WHICH INCORPO- 


RATES A VERY LARGE FEED WATER HEATER, A FIRE TUBE SUPER- 
HEATER AND A PEHEATER. TEN OF THESE ENGINES HAVE RECENTLY 


BEEN DELIVERED TO THE CHICAGO, 


BURLINGTON & QUINCY RAILROAD 


BY THE BALDWIN LOCOMOTIVE WORKS. 


The Chicago, Burlington & Quincy Railroad has had in ser- 
vice for some time eight Mallet compound locomotives of the 
2-6-6-2 type of a design very similar to those on the Great 
Northern Railway, which were illustrated on page 371 of the 
1906 volume of this journal. These engines are not provided 
with superheaters or feed water heaters. Тһе company has 
recently received ten more locomotives of the same wheel ar- 
rangment, which, however, include an Emerson fire tube super- 
heater*, a feed water heater having a heating surface of 2,172 
sq. ft. and а reheater consisting of 19 2-in. tubes 128% in. long 
located in a large 17 in. flue through the center of the feed 
water heater. These locomotives are arranged to burn lignite 
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cylinders through a 6 in. passage on the back face from which 
it is carried to a passage in the saddle by a short section of 
piping and thence upward from the center of the saddle through 
an elbow pipe to the reheater. The reheater consists of two cast 
steel headers circular in shape, between which are 19 2 in. tubes 
12815 in. in length. These headers have ground ball joints with 
the elbow pipes at either end. The discharge from the reheater 
is carried down to the bottom of the smoke box and thence 
through a flexible receiver pipe to a steel casting which forms 
part of the front frames and to which the low pressure cylinders 
are bolted. Тһе construction and arrangement of the passages 
at this point are the same as were used on the Southern Pacific 
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MALLET ARTICULATED COMPOUND LOCOMOTIVE FOR THE CHICAGO, 


BEEN DELIVERED BY THE BALDWIN LOCOMOTIVE WORKS. 


BURLINGTON AND QUINCY RAILROAD. TEN OF THESE HAVE RECENTI.Y 


THEY ARE ARRANGED TO BURN LIGNITE AND ARE EQUIPPED WITH A HIGH 


DEGREE SUPERHEATER AND REHEATER AND A VERY LARGE CAPACITY FEED WATER HEATER. THE TOTAL WEIGHT IS 361,350 LBS., OF WHICH 


304,500 LBS. IS ON DRIVERS. 


and will be uscd in freight service оп maximum grades of 1.5 
per cent. They are designed to traverse 20 deg. curves. 

А straight top boiler with a radial stay fire box, having a grate 
area of 63.8 sq ít, forms the steam generating section of the 
boiler. Тһе boiler shell contains 218 2!4 in. steel tubes, 16 ft. 
б іп. long and 28 5 in. tubes of the same length, which enclose the 
superheater elements. This gives a total tube heating surface 
of 2,708 sq. ft, the fire box having 210 sq. ft. of heating sur- 
face, making the evaporating surface equal to 2,918 sq. ft. Тһе 
boiler shell is 73 in. in diameter and the dome is mounted a little 
ahead of the center of the length of the tubes. 

Steam from the throttle valve is carried through the usual 
dry pipe to the front flue sheet, where it passes through the г 
head into the two superheater headers. This type of super- 
heater has vertical headers, which are simply enlarged steam 
pipes with the proper walls and passages to divide the saturated 
and superheated steam sections. Each superheater has fourteen 
elements placed in two vertical rows of seven each. The headers 
have a cross connection at the bottom to act as an equalizer 
between the superheatcd steam compartments. 

Тһе high pressure cylinders are cast separately from the saddle 
and the steam from the superheater passes into a short passage 
in the saddle, from which it is carried by a short elbow pipe to 
a passage in the center of the cylinders, thence to the 13 in 
valve. chamber. Тһе exhaust emerges from the high pressure 


——— eee 
* See AMERICAN ENGINEER, February, 1910, page 64. 


THEY HAVE 64 IN. WHEELS. 


design, illustrated on page 181 of the May and 367 of the 
September, 1909, issues of this journal. The low pressure piston 
valves are 15 їп. in diameter. 

The feed water heater is of unusual capacity and in addition 
to the large central 17 in. flue has 406 2% in. flues distributed 
over its whole cross section. It is fed by two non-lifting injec- 
tors, the admission being on the center line at either side and 
discharge through a check valve at the top into the check valves 
on the side of the boiler proper. The front section of the boiler 
is separable from the rear section, the joint being just back of 
the feed water heater and all piping or other parts continuing 
by this joint are arranged to be easily disconnected. 

One of the illustrations shows the arrangement of the front 
end, which the company’s experience has indicated to be very 
satisfactory. The stack has a long interior extension and very 
large bell shaped section at the bottom, which does not require 
a petticoat pipe. 

The design and construction of the grates is shown in another 
illustration. As will be seen, they are designed with very narrow 
openings in large square rocking frames and are arranged to 
shake in two sections on either side of the ‘center frame. A 
small dead grate is provided at either end of the fire box. A 
single fire door is used. 

The frames are of cast steel 5 inches wide, with a single hinge 
connection. The frames of the rear engine have separate back 
sections, also of cast steel. Тһе pedestal binders are of the same 
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‚ QUINCY RAILROAD. THESE LOCOMOTIVES ARE DESIGNED FOR SERVICE ON А 1.6 PER CENT. GRADE AND ТО TRAVERSE 20 DEG. CURVES. 


TW 
SECTIONAL ELEVATION OF 78-1N. BOILER FOR THE CHICAGO, BURLINGTON & QUINCY RAILROAD MALLET ARTICULATED 


COMPOUND LOCOMOTIVE. THIS VIEW SHOWS THE SECTION OF THE BOILER BACK OF THE CONNECTING RING. 
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FORWARD SECTION ОҒ THE BOILER SHOWING THE FEED WATER HEATER AND FRONT END. THE LARGE 
I7-IN. CENTRAL FLUE IS PROVIDED FOR THE REHEATER PIPES. 


в AMERICAN ENGINEER AND RAILROAD JOURNAL. 173 
| Section А-В 
| LE] 
Atal | Cast Steel 
No | 
AN | 
MALAM eee 


ims | 
Opening |< = 


“ 


8М---55-----%“--қ 
Front 


* 


THE HIGH PRESSURE CYLINDER SADDLE SHOWING THE PASSAGES FOR SUPERHEATED STEAM EMERGING ON EITHER S!DE 
AND THE EXHAUST PASSAGES FROM THE REAR, COMBINING INTO THE 8-ІМ, OPENING IN THE CENTER, TO WHICH 
THE CONNECTION TO THE REHEATER IS MADE. 


material and they are lugged and bolted to the pedestals. The 
front truck is equalized with the leading driving wheels through 
an inverted leaf spring, suspended from yokes placed over the 
forward driving boxes. The back end of the equalizer rests on 
the middle of this spring. Тһе rear truck is of the “Hodges” 
pattern,* with outside journals. The side swing is taken by the 
spring hangers, which are jointed for 
the purpose. 

Тһе boiler is supported, on the 
front frames, by two waist bearers, 
both of which are normally under 
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load. ‘The front bearer carries the Ре 
controlling spring, and acts as а ѕир- zn 
port for the low pressure guide S 
bearers. The high pressure guide ШЕ 
bearers аге bolted to a specially de- р = 
signed steel casting, which also serves tS 


00 


аз a support for the link bearings. 
Two waist sheets support the boiler 
barrel over the rear frames, and the 
mud ring is carried by sliding shoes 
in front and a buckle plate at the 
rear. 

Reversing is effected by the Bald- 
win power gear, and the two reverse 
shafts are connected by a single 
reach rod placed on the center line 
and fitted with a universal joint. 
Both valve motions are simple in de- 
sign, and have eccentric rods of am- 
ple length. Тһе links of the front 
engine are trunnioned on cast stecl 
supports, which are placed outside 
77» See AMERICAN ENGINEER, June, 1909, page 228. 


the second pair of drivers, and span the distance between the two 
waist bearers. 

In order to avoid flexible oil pipe connections, the low pressure 
cylinders are lubricated by two Hart sight feed oil pumps driven 
from the forward valve motion. Тһе high pressure cylinders 
are lubricated from the cab in the usual manner. 
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GENERAL DETAILS OF THE GRATES AND FRAMES OF THE CHICAGO, BURLINGTON & QUINCY MALLET 


THIS LOCOMOTIVE BURNS LIGNITE COAL AND HAS A GRATE AREA OF 63.8 sQ. FT. 
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The tender is designed in accordance with the Railroad Com- 
pany's practice. The frame is composed of 12 in. steel channels, 
and the tank is of the water bottom type. The trucks are of 
equalized pedestal design, with forged and rolled steel wheels 
having rims three inches thick. 

These locomotives are of exceptional capacity, and the heating 
surface of the feed water heater is greater than that provided 
in any engines previously constructed. The principal dimensions 
are presented in the following table: 


GENERAL DATA. 


Се СК Л О Л Т eee 4 ft. SV, in 
SOrviCe 2225 омен poU р = Freight 
Ее 55 secas аа ҒЫ SU REESE AT S I ұлан жағын ЕЗГІ Lignite 
Tractve effort а ex cA REX еее: 70,500 Ibs. 
Weight in working огдег.................................... 361,650 lbs. 
Weight оп фбгпїүегз.......................................... 304,500 Ibs. 
Weight on leading їгисК...................................... 21,000 Ibs. 
Weight on trailing (гиск..................................... 86,150 lbs. 
Weight of engine and tender in working огдег................ 515,000 lbs. 
Wheel. base, ааа Ваа оон ana t А 11 ft. 6 in. 
Wheel base, оба roues se еее arr 51 ft. б in. 
Wheel base, engine and tender ........................... 83 ft. 2% in. 
RATIOS. 
Weight on drivers -- tractive ебогі.................................. 4.22 
Total weight -- tractive еШогб....................................... 5.32 
Tractive effort x diam. drivers -- boiler heating surface........... 1,550.00 
T. E. x D. D. — boiler and feed heating surface ................... 890.00 
Total boiler heating surface = grate агса........................... 45.70 
Fire box heating surface -- total boiler heating surface, per cent....... 7.10 
Weight on drivers -- total boiler heating вигҰасе.................... 104.00 
Total weight — total boiler heating вигҰасе......................... 123.56 
Volume equivalent simple cylinders, cu. Ї{.......................... 94.10 
Total boiler heating surface -- vol. equiv. cylinders................. 120.55 
Grate area -- vol. equiv. суііпдегв................................... 2.65 
CYLINDERS. 
Н.Р. Diamiéler..i. payee CUERO РТ PR Edd v WR RON 23 in. 
L: P. Diameter: ee ij. ое 35 in. 
и МИЧ "EM 32 іп 
VALVES. 
О eru aste ax РЕР Piston 
Diameter H: Pu. ее 13 in. 
Diameter L. P... aeos ороон аба S AIR Pw d sg Rafa ees 15 in 
WHEELS 
Driving, diameter over ЧЯігев...................................... 64 іп. 
Driving, thickness of Нігез......................................... 4 in. 
Driving journals, diameter and length......................... 10 x 12 in. 
Engine truck wheels, Шате(ег.................................... 30 in. 
Engine truck, jourdalW. isis ооа аон а Misa ews 6 x19 in. 
Trailing truck wheels, Шатпееег................................. 4914 іп. 
Trailing truck, іолгпа!5....................................... 8x14 in. 
BOILER. 
Style ACT Tr Straight 
Working pressure. 2:2 cesa Roue guise ROC pra ei Reste Sa ec ЕЁ 200 lbs. 
Outside diameter of first гіпсе..................................... 73 in. 
Firebox, length and чіШҺ................................. 120 x 7814 т. 
Firebox plates, (ҺМісіпевв.................................. Ж and Я in. 
Firebox, water <расе............................... F-4%. S and В 4 in. 
Fire tubes, number and outside diameter............... 28.5 in., 918-274 in. 
Fire tubes. length. ово eessen aa ек саз ке ж 16 ft. 8 in. 
Heater tubes, number and «іатееег........................... 406-214 in. 
Heater tubes, length... еее но ео еее во сносно ts 8 ft. 11 in. 
Heating surface, fire (4һев.................................. 2,708 sq. ft. 
Heating surface, йгеһЬох...................................... 210 sq. ft. 
Evaporating heating surface, Фойа!........................... 2,918 sq. ft. 
Superheater heating витҰасе.................................. 464 sq. ft. 
Feed water heating surface............. ................. 2.172 sq. ft 
Grate aréa vore e EE CREE ео» 63.3 sq. ft. 
Centre of boiler above гай..................................... 1144. in. 
TENDER 
Tank алама EINER енн ое toD EN EE dE Water hottom 
Frame оо COUR T€ 3 90e NUR Ы УР Ө as 12 in. chan. 
Wheels, diameter „а она оно MA Por ur hm AR Ie ее 87 in. 
Tournals, diameter and length.................... eee eee 515 x 10 іп. 
Water capacity уе м алаты аа ақына 8,000 gals. 
Coal capacity" анн анаан неона а е ане аа РЕА e dte 13 tons. 


LONGITUDINAL JOINTS IN BOILERS. 


To the Editor:— 

А paper on "The Best Form of Longitudinal Joint for Boilers,” 
by F. W. Dean, was published in the Journal of the American 
Society of Mechanical Engineers for October, 1909. It recom- 
mends as a substitute for the usual form of butt joint in which 
the outside strap is narrower than the inside one, a joint having 
the straps of equal width, both to take all rivets and made of 
sufficient thickness to stand caulking between the widely pitched 
rivets of the outer row. The author gives an example of a joint 
of the usual kind, with which an explosion was narrowly averted. 

The discussion, which was adverse to the recommended joint, 
was printed in the Journal for March, 1010. Тһе following 
were the principal arguments against it: (1) According to the 
customary formulas it is less efficient. (2) It is stiffer, and will 


cause more injury to the plate outside the joint, by buckling with 
changes of temperature and pressure. (3) Greater loads are 
thrown on the rivets of the outer row by caulking on the longe: 
pitch. (4) The tension in the inner butt strap tends to distort it. 

Believing that the principles involved, acting as they do, not 
only in boiler joints but in all riveted and bolted connections, 
are of such vital importance to life and property as to deserve 
thorough study, I submit the following comments: 

The present formulas used in calculating the strength of these 
joints are based on at best two serious fallacies: they assume 
that the shear is distributed evenly among the shearing sections 
of the rivets, and they assume that the tension 16 evenly distrib- 
uted through any longitudinal section of the plates. In the design 
of joints it should be sought to prevent the stress in any parts 
of them from being so high as to cause deterioration of the 
material when subjected to long, continued use under varying 
loads. If the stress is not so limited, the material loses strength 
and cracks start. The load is then thrown on some other portion 
of the joint, which in turn fails, transferring the load still farther 
until the last, vital section of the metal lets go. ІҒ this joint 
had, when new, been tested in the testing machine, the ductility 
of the metal would have allowed the different members to yield 
until a distribution of stress was obtained, which was much 
nearer that assumed in the formulas. That the assumptions are 
not even approximately correct is apparent in some of the sim- 
pler cases. In the plain Jap joint, for example, the bending must 
produce a tension at the surfaces of the plates in contact several 
times as great as it would be if evenly distributed, while the oppo- 
site surfaces of the plates are probably in slight compression. 
The heads of the rivets may transfer this locality of maximum 
stress to a point beyond that of least net section. Thus joints 
have failed which, according to the usual formulas, were three 
or four times as strong as necessary. Іп the more complicated 
joints the distribution of the shears will depend upon the elastic- 
ity of the rivets, the slipping of the plates, and the relative stretch 
of the plates and the straps. Тһе foregoing will make clear 
that any comparison of joints by means of these formulas is far 
from conclusive. (The suggestion is made that much can be 
]еагие4 from the testing machine by measuring distortions of 
the joints under the loads they are suited to carry.) 

In the usual form of butt joint the outer row of rivets exerts 
a one-sided pull, disturbing the distribution of the stress, and 
tending to bend the plate just outside the joint. This may be 
the effect described as the "buckling," which is admitted to be a 
fault with this joint. It is very dificult to see how mere expan- 
sion and contraction of a circular shell could produce buckling. 
If the writer's view of this is correct, it follows that the sym- 
metrical joint used by Mr. Dean is an improvement. Of course 
any buckling would show its effects first at the ends of the joint. 

The tension due to the cooling of the rivets is undoubtedly 
more than enough to provide for the loads described in the dis- 
cussion, and the rivets are probably not subjected to additional 
tension in either joint. | 

The change in direction of the circular tension between two 
rows of rivets is very slight, even in small boilers. The effect 
on the butt strap is merely that of an eccentric load, most severe 
midway between the rows of rivets. Obviously its effect is less 
with the thicker strap, and is very slight compared with the eccen- 
tric load thrown on the plate by the outer row of rivets when 
not supported by the outer butt strap. 

The fact may be of interest that a form of joint having an 
outer strap with its edges scalloped around the rivets of the 
outer row, is in service on the Danish State Railways. 

A study of the faults of the lap joint and the application of 
the principles to the butt joint must lead one to conclude that 
the joint described by Mr. Dean is better than that now com- 
monly uscd. 


G. E. 


$100,000,000 INCREASE IN WacEs.—President W. C. Brown esti- 
mates that the railway wage advances already made or soon to 
be made will amount to $100,000,coo yearly for the entire country. 


ECONOMIC LOSSES DUE TO MINE SUSPENSIONS. 


Ву Ессеме McAvrirrE. 


Much has bcen said regarding íuel economy. Text books 
have been written, bought and read; lecturers have discoursed 
at length on the subject, and in some cases railroads have gonc 
to the expense of equipping or leasing instruction cars, which, 
manned with a corps of instructors, were moved over the road, 
giving engineers and firemen a chance to receive oral instruction 
on this most important subject. Traveling Engineers and theic 
assistants have labored to develop a degree of skill on the part 
of enginemen, and master mechanics have employed their best 
efforts in designing front ends, valve motion, compounding sys- 
tems, and, last of all, the superheater; all wüth the view of 
effecting a degree of saving in the fuel account. If this work 
is not being well done it is because of the pressure of other 
things. We all realize at least that the field is a fertile one. 

While we are battling manfully in the direction referred to, 
we are asleep, insensible, to greater losses to the fuel account 
that take place before the coal is put on the locomotive. I refer 
to the mine suspension, a biennial institution, too mild an affair 
to deserve the dignity of being called a strike, but which we 
look forward to as an event to be dreaded, for months, then met 
in a slam, bang, crash, kind of hurry by buying what we can 
get, where we can get it, and at what price we can get. If any 
railroad or large industrial consumer will pause long enough to 
tabulate their extra coal purchases made in February and March 
preceding a suspension, the result will provide food for thought. 
He will find that the prices paid bear по relation to the compara- 
tive value of the material furnished, often fluctuating as much 
as twenty-five per cent. in two or three days, this in the case of 
coal of a common character, coming often from the same mines. 
If he will compare notes with his neighbor he will find an abso- 
lute lack of similarity in prices paid, suggesting that it js not 
supply and demand that regulates the price making, nor is it 
cost of production, but rather the ability of the seller to stam- 
pede, and the capacity of the buyer to be stampeded, that governs. 

Back of this loss comes the other great losses suffered by 
the operating and traffic ends of the railroad, great enough in 
the aggregate to stun a whole railroad organization if it were 
not that the whole calamity is looked upon as inevitable. 
Among these items might be mentioned the taking out of reve- 
nue service coal equipment, a part of which is employed in mov- 
ing material for building purposes ordered to meet the spring 
construction period; the rush and hurry of this equipment to 
mine districts regardless of loading, the clogging of side tracks 
and terminals on portions of the line due to concentration with 
consequent loss of efficiency of power, cars and men. In the 
past sixty days cars have been rushed out of mines without scale 
weights, the way-bill stamped "weigh en route," cars eventually 
reaching the storage pile without weights. Pennsylvania steel 
billet cars with a twelve inch sideboard and with a load of 
twenty-five tons, billed at a capacity weight of fifty tons, all 
overlooked in the rush incident to “getting the stuff.” It seems 
farcical for a railroad fuel department or coal producer to work 
all summer toward securing refinement in weighing and grading 
coal, only to see several months work broken down in six weeks. 
‘hen comes the aftermath, the loading up of coal dumped pro- 
miscuously on the ground with a loss for labor, theft, and deteri- 
oration in quality, frequently amounting to fifty cents per ton, 
the breaking down of the operating organization in the mine 
districts, crews pulled off, weigh-masters and station forces 
reduced to meet reduction in revenue, all of which must be 
rebuilt in a few weeks when work resumes and the storage piles 
are burned up. 

It might be well to pause and ask ourselves, Why all this con- 


fusion? Тһе last campaign is too fresh in our memories to 
require a detailed answer, although the struggle has been a 
bloodless and almost a noiseless one. At the date of publication 
thirty days from the writing of this communication, the mines 
will all be at work, at least those which have work to do, some 
of them idle perhaps waiting for their customers to finish con- 
suming their stock piles. 

The coal operators and mine workers in a portion of Penn- 
sylvania, all of Ohio, Indiana, Illinois, Iowa, Missouri, Kansas, 
Oklahoma and Texas, work under agreements that expire simul- 
taneously, 4. e., March 31st; the iast one of two years' duration, 
and made in April and May, 1908, during a suspension varying 
from three to eleven weeks in length, during which time the 
railroads and industries, as well as domestic consumers, were 
supplied from storage piles or by coal moved from the non-union 
districts of West Virginia, Kentucky, Alabama and Colorado, 
with a considerable east bound movement from union mines in 
Wyoming working under a wage scale expiring September rst. 
All of this outside coal is bought at the expense of a premium 
due to long haul and much of it is hauled over the rails of 
roads consuming it at a material expense to the transportation 
department; this expense not included in the item of fuel cost 
as defined by the Interstate Commerce Commission. It does not 
take a far-seeing man to recognize the great economic loss due 
to this procedure, and while it is a patent fact that coal brokers 
and others use the anticipated shutdown for price exploitation 
purposes, the stable producer of coal who owns and operates 
mines in the suspended territory is ultimately a loser, due in 
part to disorganization of working forces and loss of business 
to the non-union districts, as well as to the fuel oil and natural 
gas fields, but more so to the fact that during the suspension 
period and after work is partially resumed his Sales Department, 
under pressure to get business, frequently takes contracts at a 
price insufficient to cover the cost of production and maintain 
and replace the depleted property. Іп this way the money 
taken in the shape of premium is lost to the producer, the jobber 
alone retaining his profit. This conduct spells nothing less than 
attack and reprisal, and savors more of the Algerian piracy of 
1795 than good business methods. 

Trade journals magnify these anticipated and recurring 
troubles, seeking to justify a line of business conduct that is in 
the long run neither defensible or profitable. There is no doubt 
but that the average price paid for coal in the Mississippi Valley 
field has for some years been too low, this due to an excess pro: 
duction, the price fixed by a minority of the producers, but nec- 
essarily governing the whole. What the coal trade wants is ап 
earnest effort to eliminate the conditions attendant on the making 
of wage scales that serve to cover the abuses referred to, and 
the money lost by the consumer in storing and hauling coal 
would, I am sure, be willingly paid to the producer if the proper 
presentation was made, at least by the railroads who are cer- 
tainly managed by men of sufficient foresight to see that the 
wreck of an industry as important as this is, means an ultimate 
loss to the railroad. 

The writer has been asked, in what direction does the remedy 
lie? He is a poor student of the times who does not recognize 
the fact that in the case of industrial disputes, whether trans- 
portation, manufacturing or mining, the greatest sufferer, and 
the one who is least considered, is the public, the great mass 
who depend on the industry for some facility or commodity. 
What the people want to insure industrial peace is "the lime- 
light," a poor cause will then yield to that most potent ultimate 
force, public opinion—a jury trial—the public the judge. Let 
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the operators and the mine workers cease making contracts to 
expire at a given date, instead make them subject to cancella. 
tion on thirty days' notice on the part of either subscriber, with 
a clause providing that operation will be continued for ninety 
days after cancellation and pending the negotiation of a new 
wage scale. Supplement this arrangement with an effort to 
зессге the passage of an arbitration act either an amplification 
of the Erdman act covering disputes incident to interstate 
transportation, making it applicable to all industries, or, better 
still, secure an act patterned after the Canadian Act, which, sincc 
its enactment three years ago, has resulted in a condition well 
covered by the following letter written under date of August 
31, 1909, by the Honorable MacKenzie King, Minister of Labor 


of the Dominion of Canada: 

"Having just returned from New York, I find your communication of 
the 26th inst, requesting information in regard to our Industrial Disputes 
Investigation Act. 

"[ have asked the Deputy Minister to forward you copies of the measure, 
and also information in regard to the workings of the Act, which I think 
may be of service to you. 

“Іп the September number of McClure's Magazine you will find an in- 
teresting article by Dr. Eliot, President Emeritus of Harvard University, 
dealing with the workings of the Act during the frst two years of its 
existence. 

"] regret to say that so far as coal mines are concerned, the Act has not 
been entirely successful in averting all industrial disputes. Іп connection 
with the agencies of transportation, such as railways, telegraphs, strect 
railways, etc., it has given the country an all but complete immunity from 
the cessation of industrial operations for a period of nearly two years and 
а half; in connection with mines, it has averted some strikes entirely, and 
in almost all cases has prevented a sudden cessation of operations. 

“Тһеге have been, however, cases іп which one or other of the parties, 
not being satisfied with the awards of Boards, have endeavored to enforce 
their demands by the old weapon of the strike; most of such strikes have 
been concerned, primarily, with the question of union recognition. Where 
the question has been one, rather, of conditions of employment, the Act 
has been of almost as great service in connection with mines as in the 
case of disputes in other industries. 

"| hope you will find the reports, which are being forwarded, of some 
service.” 


With a view of making further explanation of the workings 
of this beneficent act, I quote in part from the article written by 
Charles W. Eliot, President Emeritus of Harvard University, 
published in McClure's Magazine of September, 1909, and re- 
ferred to by Mr. King: 


“The chief feature of the beneficent Canadian Act, called the Industrial 
Disputes Investigation Act, was the requirement that, in the event of a 
dispute arising in any industry known as a public utility, it should be 
illegal to resort to a strike or lockout until the matters in dispute had been 
made the subject of an investigation before a Board of Conciliation and 
Investigation, to be established under specified rules by the Canadian Min- 
ister of Labor. Under this Act, either party to a dispute may apply for 
the appointment of a Board of Investigation. Each of the two parties to 
the dispute may nominate one member of the Board, and these two may 
select the third, who serves as chairman of the Board of three. If either 
party fails to nominate a member, the Minister of Labor appoints that 
member, and if the two members fail to agree upon the third member the 
Minister appoints the third member. The Board will therefore inevitably 
be constituted, and will go to work, if either party to the dispute applies 
for an investigation. Тһе proceedings of every Board appointed and its 
final report are published throughout the Dominion in the most complete 
manner. 

“During the two years from March 22, 1907, to the end of March, 1909, 
fifty-five applications were received for the appointment of Boards, under 
which forty-nine Boards were set up. Іп the remaining six cases the dis- 
putes were settled, either during the discussion arising out of the applica- 
tion, or during the formation of the Board; but these six cases of prompt 
settlement are obviously due to the influence of the Act—that is, to the 
prospect of complete publicity with regard to the causes of the dispute 
and the claims of the disputants. The fifty-five applications were distrib- 
uted as follows: Concerning mines and smelters, 30; concerning transpor- 
tation, or means of communication, 23; concerning disputes in industries 
which were not public utilities, 2. Іп these two cases both parties to the 
industrial dispute applied for an investigation, the Act providing that its 
benefits may be extended to industries other than public utilities, if both 
parties, instead of only one, make application for the establishment of a 
Board. 

"On the fifty-five applications received, strikes were avoided or ended in 
twenty-five coal mines, and four metalliferous mines, in fifteen railroads 
and three street railways; in two bodies of longshoremen, іп one bod; of 
teamsters, and in one body of sailors, and in two industries not public 
utilities. There were two cases in which strikes were not averted or cnded. 
Only two cases, therefore, out of fifty-five utimately resulted in strikes, 
these two strikes heing in perfect accordance with the wise terms of the 
Act, which permit owners to lock out their men and workmen to strike 
after the рис investigation has been completed and its results published. 


“The official reports (see the Labor Gazette, issued monthly by the De- 
partment of Labor, Ottawa, April, 1909, pp. 1080-91) make it plain that 
some of these disputes were serious, affecting directly large numbers of 
persons and indirectly threatening the common welfare. Among the strikes 
in mines may be mentioned that on the Cumberland Coal Company, witk 
1,700 men concerned; that on the Crow’s Nest Pass Coal Company, in 
which 1,800 men were involved; that on the Dominion Coal Company, 
January 4, 1908, with 7,000 men affected; that on the Nova Scotia Steel 
and Coal Company, with 1,750 men affected, and that on the Dominion 
Coal Company on March 4, 1909, with 3,000 men affected. 

“To the question whether the Industrial Disputes Investigation Act has 
been effective the clear answer is that since its enactment, in March, 1907, 
the Dominion has known no cessation in the continuous operation of any 
of its great agencies of communication—steam railways, electric railways, 
telegraph and telephone lines, or other public utilities of the kind—and 
the national industries and the public have not suffered any inconveniences 
other than a few of a purely temporary and local nature through the 
cessation of some mining operations. This remarkable record may not be 
continuously maintained; but it seems quite possible that never again will 
the interests of the Canadian public be injured through the threatening or 
actual outbreak of sudden and extensive industrial conflicts, such as fre- 
quently occurred in Canada prior to the enactment of the law, and still 
occur, with enormous and widespread damage, in the United States." 


The investigation of this act by Mr. Eliot, a man of гесос- 
nized character as a student of economics, suggests that we, as 
a people, are sadly in need of some similar legislation. A strike 
is war, getting ready for one that may not come is a crime, and 
it is time to call a halt. For the past three months the managers 
of four score of railroads have worked to settle wage disputes— 
arbitration was the weapon used; if these gentlemen will give 
one-fourth of the effort spent by them in the past winter on this 
other wage question, the abolition of the stock pile as an insur- 
ance against coal strikes will be accomplished, and with a proper 
presentation, the responsible coal operator will be glad to join 
forces to accomplish this end. 


A FIELD FOR THE PRODUCER-GAS POWER PLANT. 


In the United States cheaper power is constantly sought. Тһе 
water-power possibilities of the country are being realized and 
the hydro-electric power plant is a wholesome cause of competi- 
tion. The supply of fuel of marketable grades is not unlimited. 
Prices for such fuel must of necessity increase. The cost of 
transporting coal from the mines is high, and the possibility of 
obtaining a sufficient supply of cars to handle low-grade fuels 
is questionable. The power demands of the country are increas- 
ing, and this power must be developed at a reasonable cost. The 
time is approaching when the cheapest fuel obtainable must be 
used to the best economic advantage in order to develop power 
at a unit cost consistent with commercial progress. 

Consideration of the conditions indicates that in order to keep 
the price of power developed from fuel down to a consistent 
figure— 

(a) Grades of fuel which warrant transportation, or which 
may be defined as “marketable,” should be used with the greatest 
practicable economy. 

(b) The very large percentage of coal of so-called low grade 
which to-day is left at or in the mine must be utilized. | 

(c) Advantage must be taken of the large deposits of lignite 
and peat which are found in many sections of the country. 

It is undoubtedly true that in general, under conditions which 
do not require the use of steam for other than power purposes. 
the producer-gas power plant meets the requirements of (a). 

At present the only method of advantageously handling the 
fuels mentioned in (b) and (c) is in the gas producer, and the 
utilization of these lower grades of fuel on an extensive scale 
demands concentration of the power plants within close prox- 
imity to the fuel supply. . 

The logical conclusion from a careful study of the producer- 
gas power situation is that the time 15 not distant when financial 
interests in power production will be directed toward the cen- 
tralization of the producer-gas power plant at the mines and 
the distribution of the energy developed either by high-voltagc 
long-distance electrical transmission or by pipe systems for con- 
veying the gas.—fFl'rom Bulletin 416 on “Recent Development of 
the Producer-Gas Powcr Plant in the United States,” Бу R. N 
Fernald, issucd by the С. S. Geological Survey. 


COST OF HANDLING LOCOMOTIVE FUEL SUPPLY. 


taret) 


A DETAILED INVESTIGATION AND DISCUSSION OF THE VARIOUS ITEMS THAT MAKE 
UP THE COST OF TRANSFERRING COAL FROM THE MINE SIDING TO 
THE LOCOMOTIVE TENDER. | 


Ву RAFFE EMERSON. 


[EDITOR'S NOTE.—IN THE RAILWAY NUMBER OF CASSIERS MAGA- 
ZINE (MARCH, 1910,) MR. EMERSON PRESENTED AN ARTICLE UNDER 
THE TITLE OF "RAILWAY FUEL SUPPLY," OF WHICH THE FOLLOWING 
IS A LIBERAL EXTRACT, PRESENTED BY THE PERMISSION OF THE PUB- 
LISHEZS.] 

One-quarter of the coal mined on the North American conti- 
nent is used by its railways, the 60,000 locomotives in the United 
States alone taking over one hundred million tons each year at 
a rising price (1909, about $2 per short ton). 

This expense for locomotive fuel is practically a tax of one cent 
a day on every man, woman and child in the country. Any 
means for reducing this growing cost, in however small degree, 
is worthy of the interest, attention and consideration of all the 
people as citizens, as well as of statesmen, financiers, economists, 
railroad men and engineers. 

Five per cent. of this huge fuel bill (that literally consumes 
nearly the hundrcdth part of the people's wealth every year) is a 
charge against it that does not add in any material way to the 
fuel value of the coal burned, but rather the reverse, namely, the 
cost of loading this fuel onto locomotive tenders out of cars 
from the mines. This expense averages fully twice what it 
demonstratedly should be (could be, and in places 15), and its 
reduction, through the use of efficient modern types of fueling 
stations, would bring about as correlative benefits a great decrease 
іп the amount of human labor now spent in the dirtiest, most 
back-breaking toil and would also eliminate much crumbling 
and deterioration of the coal from unnecessary handling. 

To load fuel on locomotives costs roughly 8 cents a ton, the 
average being more nearly 1o cents. In actual instances it may 
get under 4 or 5 cents, and I firmly believe that a figure between 
I and 2 cents is not chimerical to hope for, nor an average figure 
of 3 cents a ton, covering all direct costs including interest and 
depreciation, ar. unreasonable expectation for the developments 
of the next year. 

The present average charge is about as follows: 

Cents per Ton 


Interest and дергесізбоп............................. 


Maintenance оор реа о ч ама аанча Ка Ж 1.0 
Labor оа ое 6.0 
Supplies еее о к ce SL See elec a 0.0 

10.0 


Discussing these items in turn, we find that the interest and 
depreciation depend principally on the capacity of the fueling 
station in tons handled per' day, for a given investment, and 
secondarily upon the durability of the structure and apparatus. 
The following table shows the irterest and depreciation, figurec 
at three rates in fueling plants per ton capacity per day. This 


Interest and Depreciation in Cents per Ton Loaded on 
Locomotive at a Rate Yearly of 
20 Per Cent. 


Investment per Ton 
Daily Capacity, 


Dollars. 8 Per Cent. 12 Per Cent. 
5 41 2 .9 
10 .2 .d .6 
ее оо нысанға 
20 E! .7 | 1.1 
80 27 1.0 1.7 
40 .9 1.3 2.9 
а Ц 
50 1.1 1.7 2.8 
60 1.3 2.0 3.3 
70 1.6 2.3 3.9 
Ксы ос Е дү к 
80 1.8 2.6 4.4 
90 2.0 3.0 5.0 
Е 
100 99 33 8.3 
120 2.1 4^ 6.7 
150 3.3 5.0 5.6 
а в 
200 4.4 6.7 11.1 


table makes it very easy to determine the amount to add to the 
cost of handling fuel in order to arrive at the full cost per ton 
including interest and depreciation at a given rate. The invest- 
ment cost of the fueling station is divided by the average daily 
tonnage issued to locomotives, giving "investment per ton ca- 
pacity," and the intersection of this line, with the selected "In- 
terest and Depreciation" column, gives the cost per ton of the 
latter. 

The figures between the heavy lines indicate usual ranges, and 
the heavy-face figures what may be considered good standard 
practice. From this table a very simple rule governing fuel 
station investment, or investment in fueling station improvements, 
may be derived. 

Find the cost per ton of the interest and depreciation charge 
оп the proposed investment and see whether it is substantially 
less than the saving in handling cost effectably by making the 
investment. 

The durability of the station and accessories also affects the 
maintenance charge to a large degree. In this charge probably 
the "fire risk" should be properly included. In a modern station 
the maintenance should be low—less than І cent per ton han- 


dled, 14 cent being an entirely practical and attainable figure. 
Cost per Ton in Cents. 


| Minimum. Average. Maximum. 
Unloading from car............. 0.03 2 10 
Operating fuel station........... 0.1 1 5 
Loading on engine.............. 0.2 3 16 
Total. оковы 0.3 6 30 


Labor may be subdivided into elementary operations (some- 
times combined, or still further subdivided) as indicated by the 
preceding table. 

An automatic balanced bucket type of fueling station, served 
by the very best self-clearing coal cars, handling 250 tons т 
twenty-four hours, and using the services of one man but half 
a day, coal being taken by gravity by the locomotive firemen, 
would give the minimum cost above indicated. 

Supplies are a considerable item only in mechanical or powcr 
crane or hoist-drum types or station. This charge will run from 
practically nothing to 1 or 2 cents per ton, according to fuel or 
power used. Properly to be considered in this item, although not 
so charged in the Inter-State Commerce Commission’s Official 
Classification of Railroad Accounts, is the cost of switching ser- 
vice, placing cars on trestles, setting them, withdrawing empties. 
etc. This service is worth about $2 per hour, and as an ауегар” 
yard locomotive will handle from two to twenty cars per hour, 
іп or out (average about six, allowing for locomotive in service 
day and night), the cost per ton will be about 12 cent to about 
5 cents, and an average about 2 cents per ton. 

Three mighty important aspects of this problem, amounting to 
a much greater money value than the entire cost of handling > 
fuel, direct and indirect, are usually but little considered, because 
railway accounts are kept to show money expenditure rather than 
time expenditure, notwithstanding that in transportation, in the 
use of equipment—cars, locomotives—for handling a volume of 
traffic, time is money. These three aspects are: 

Detention of locomotives for coaling ; 

Detention of coal cars for unloading ; 

Transportation cost of company's supply fuel in cars over 
company's own lines (such freight charges being over foreign 
or other lines about one-half of the average $2 per ton cost of 


railway fuel). 
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А fourth item of great importance, which may equal or per- 
haps exceed the handling charge, is the deterioration and crum- 
bling of the coal, due to the way it is handled and re-handled. 

These four large items of correlative cost, affected by the way 
the fuel is handled at the fueling station, range about as fol- 
lows (locomotives are worth in earning power from about twenty 
to several hundred dollars per day ; an average tenderload of coal 
will be from 4 to 15 tons, say about 7.) 

(Cars earn from $1 to about $10 per day, average being about 


$3.) 


Value of Locomotive Time in Earning 


Locomotive Detention Power, per Detention per Ton of 
Coal Lo 


in Minutes. aded. "Values in Cents. 
Minimum. Average. Maximum. 
Minimum: 1.............. 0.1 0.8 6.0+- 
Average: 19.............. 1. 9.0 50.0-+ 
Maximum: 6 hours........ 25.0 $3.00 $30.004- 
Car Detention for Value of Time in Cents per Day Detention 
Unloading. per Ton of Coal Unloaded. 
Minimum. Average. Maximum. 
Minimum: 10 min. +..... us 0.5 225 
Average: 8 days ....... 16.0 60.0 $3.00 
Maximum: 90 days +...... 40.0 $1.50 $10.00 


Cost of transportation will vary from less than ол cent рег 
commodity ton mile to over 3 cents, and average about 0.3 cent. 
Taking the average figure, the following table gives the cost of 
hauling railway fuel per ton of fuel for distances one mile tc 
one thousand miles: 


AVERAGE COST OF HAULING ONE TON OF COAL, IN DOLLARS. 


Miles. Cost. Miles. Cost. Miles. Cost 
йо и $0.008 РТК $0.03 100............ 50.80 
@ dada o ACT .006 ее .06 9200... ts .60 
Sello ves .009 802222260222; .09 800............ 90 
Wee xs 012 40:22. .12 400...: 7 rs 1.20 
ТИ REY 016 LUPO .15 50022252222. 1.50 
б. аво 018 вО e .18 600............ 1.80 
ее сарыға ажа 091 Ооа .21 700............ 2.10 
В 024 ВО аа .24 800............ 9.40 
и ЛЕРГЕ 027 OO sk Seer eas ees 27 900............ 9.70 

Оль 030 ТОО. 80 1000............ 3.00 


The relation of fuel value to economical transportation zone 
has been elaborately developed in a thoroughly practical way by 
Mr. Crawford, of the Chicago, Burlington & Quincy Railroad, 
and those interested are referred to his paper before the Western 
Railway Club of Chicago.* 

"Run-of-mine" coal is generally bought for locomotive use, 
both because it is cheaper per ton and because its purchase helps 
the mine operator to dispose of an otherwise often unmarketable 
product (this policy being a practical conservation measure). 
“Run-of-n:ine” will "run" 25 to бо per cent. of slack, the average 
being over 35 per cent. “Run-of-mine” is priced from 10 to 30 
cents per ton less than screened coal. Each рег cent. of slack із 
therefore worth a price difference of about 1⁄4 cent. Every hand- 
ling of the coal will result in a breakage or crumbling of one to 
three per cent., and will run as high as eight per cent. with some 
types of mechanical plants. As each ton of coal is handled from 
one to three or more times from car to tender, averaging twice. 
the deterioration in value due to crumbling amounts to from % 
cent to 4 or 5 cents a ton, averaging between т and 2 cents. 

The reduction in steaming capacity will be about half of the 
cinder percentage—thus 10 per cent. cinders will reduce the loco- 
motive efficiency by about 5 per cent. compared with the use of 4 
cinderless fuel. As the locomotive is worth from twenty to 
several hundred dollars per day earning capacity, the reduction 
of capacity due to cinders ranges in value from 50 cents to $40 
ог $50 рег day. On а fuel consumption per locomotive of from 4 
to 20 tons per day this loss in steaming or hauling efficiency is 
equivalent to from Io cents to $4 per ton of coal fired, averaging 
about 50 cents. Putting it another way, each per cent. added to 
the slack means a reduction in earning capacity of the locomo- 
tive about 2 cents per ton of coal fired, beside an average loss of 
unburned fuel itself of another cent per ton per 1 per cent. of 
slack. 

To restate: Each handling of the coal causes. an addition to 
the slack of about 2 per cent., which results in fuel and efficiency 
losses of about 55 cents per ton. These losses are as low as 12 
cents and as high as $4 per ton handled. These figures are given 
at considerable length to demonstrate the great desirability of 


* See American Ensinerr, April, 1905, page 124. 


designing coal-handling appliances, so that the coal will suffer 
the least possible crumbling. 

The controlling factors in handling fuel on railways have been 
stated and developed, and may now be summarized: 

Fuel for locomotive supply costs at the mine 75 cents to over 
$3 per ton, averaging but slightly over $1. 

Freight charges over other ("foreign") lines range from по. 
ing to about $3, and average slightly under $1 per ton. 

Cost of transportation over company's own lines ranges from 
nothing to about $5 per ton, averaging roughly 40 cents. 

Time on cars at mines and in transit is valued at from a mini- 
mum of about 3 cents per ton to over $5, averaging some бо cents. 

Empty car movement entails a further transportation cost of 35 
cents a ton average, ranging up to $3. 

Car detention at fueling station ranges from practically noth- 
ing to $10 per ton, averaging 60 cents. 

Switching service at the fuel station costs from 14 cents to 5 
cents per ton, the average being 2 cents. 

Labor handling fuel at fueling stations ranges from 0.3 to 30 
cents per ton, averaging 6 cents. 

Power and supplies for fueling station, from nothing to 3 cents 
per ton, averaging about 2 cents. 

Maintenance of fueling station, from 0.1 to 2 cents рег ton, 
averaging a little over 1 cent. 

Interest and depreciation on fueling station, from 0.4 to about 
6 cents per ton, averaging about 3 cents. 

Taxes, ground rent, supervision and other general charges, 
from 0.1 to about 0.3, average about о.1. 

Detention of locomotives being coaled, o.1 cents per ton coaled, 
to $30, average about 9 cents. 

Loss of fuel value and locomotive efficiency from crumbling 
due to handling, from 12 cents to $4, average over 50 cents. 


SUMMARY OF LOCOMOTIVE FUEL COSTS PER TON. 


Average 2 
Order of Per Cent. Minimum, Average, X Maximum, 
Importance. Item. of Cost. Cents. Dollars. Dollars. 

9 Price at mine........ 24 75 $1.10 $3.00 
8 Freight ............. 19 0 .90 3.00 
5 Transportation ....... 9 0 .40 5.00 
1 Use of transportation. 32 4 1.60 18.00 
8 Switching ........... 0 0 .09 -06 
7 Total fuel station..... 2 1 10 .85 
6 Locomotive detention.. 2 0 .09 30.00 
4 Unnecessary slack.... 12 12 .55 4.00 

Total ........... 100% 92с. %4.66 $63.40 


By the above table И is seen that the most important consid- 
eration in railway fuel supply is the location of the source of 
the supply, with rcference to the principal fueling stations where 
the supply is delivered to locomotives, and the efficient move- 
ment that is given to its transit. 

The next consideration is price, relative to quantity (i. e., рег 
cent. of slack and sulphur). The last consideration is fuel sta- 
tion operating efficiency, including promptness of loading engines; 
Indeed this last factor may overshadow all others in money value, 
becoming ten times all other costs, including purchase price oí 
fuel put together. Under circumstances where engine time is 
of great value (almost invariably the case where the engines are 
assigned to a "pool" or to "rounds"), the presence of a coaling 
station of the most modern type, coaling the engine with the 
greatest expedition and with the least injury of the fuel, becomes 
a transportation necessity. 

The main features controlling design are: 

. Daily capacity required. 

. Is ground storage feasible or desired? 

. Terminal station or isolated plant. 
Location. 

Kind of car used. 

. Release of cars. 

. Switching. 

. Number of tracks served and clearances. 

9. Kind of construction and fire risk and protection. 

10. Installation or desirability of weighing or measuring appa- 
ratus. 

11. Combination fueling operation with ashing, watering and 
sanding. in опе station, and with one engine movement. 
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I2. Kinds of fuel used, whether mixed, and preparation re- 
quired. 

I3. Power available. 

The variations in detail of design, the different combinations of 
elements of design, are so many and so varied, that no descrip. 
tion or classification of the existing types will be attempted here. 
But the underlying elements of railway fueling stations may be 
outlined; such a station consists of: 

А track or tracks (siding) for (a) reception of cars of coal; 
(b) holding of cars of coal; (c) unloading of cars of coal. 

Cars with supply of coal; reservoir for coal storage (ground 
or bin) ; main and auxiliary; track or tracks for engine supply: 
intermediary to supply coal to engines from reservoir (or from 
cars). All fueling stations combine these elements in varying 
degree. 

In conclusion it may be repeated that the several items, both 
direct and indirect, affecting locomotive fuel cost aggregate about 
$5 per ton, or about five times as much as the price of the fuel 
at the mine, although an attainable minimum of $1 per ton is 
indicated. The type and operation of the fueling station may 
affect this cost (indirectly rather than directly, as in saving loco- 
motive time in coaling, or handling coal without crumbling) in 
very marked degree, and is worthy of the most serious study and 
attention. But little of definite value in the way of information 
upon which to base conclusions and make decisions can be ве. 
cured without adequate records, complete as to detail, compre- 
hensive as to interaction of all the various factors to be con- 
sidered. 

The installation of complete records of all the items of fuel 
cost here considered will yield far more instructive and valuable 
results in the reduction of railway fuel expense than an equal 
amount of money spent in any other way. The return is actually 
over 100 to I. 


Оп» Асе PENsions.—In 1907 a Commission on Old Age Pen- 
sions was appointed in Massachusetts to study the various sys- 
tems devised in other countries and in use among industrial 
and railroad corporations. Its report in a volume of 500 pages 
has lately been published. From a summary printed in the 
Boston Transcript the inference is drawn that its work has 
been thorough and valuable. The committee came out strongly 
against any scheme of non-contributing ‘old age pensions, such 
as the one lately introduced in Great Britain. This it condemns 
on the score of expense, of discouragement of thrift, of a dis- 
integrating effect upon the family, and of an unfavorable influ- 
ence upon the rate of wages. Yet a plan of contributory retiring 
pensions for public employees, including those of towns and 
cities, is emphatically recommended by the committee, and the 
scheme of retiring allowances for aged workmen is urged upon 
large employers of labor, the whole to be based squarely upon 
the contributory principle. In line with this vigorous and whole- 
some assertion of the duty of self-reliance, is the recommenda. 
tion that “thrift should be included among the subjects of com- 
pulsory instruction in the public schools.” 


Tue Нелітніевт Trape.—Compilations have been made, from 
Government reports, showing the relative liability to disease of 
the employees in various trades. According to the returns so far 
tabulated by the Census Bureau, the occupation of the steam rai!- 
road employee is the healthiest of all. In a long list of maladies, 
the only one to which the railroad employee is more liable than 
workers in manufacturing or agricultural trades is typhoid fever, 
and to this he is far less liable than are the workers classed as 
“laborers.” Ttc figures show that the railroad man is far less 
liable to consumption than the workers in the manufacturing and 
mechanical industries. He is less apt to commit suicide than any 
other wage earner, and suffers less from rheumatism and ma- 
larial fever. His nervous system, according to the statistics, is 
in excellent shape. Heart disease and pneumonia are rarer 
among railroad employees. 


SAFE SPEEDS FOR CAST IRON FLYWHEELS.* 


The speed at which a flywheel may be safely run depends upon 
the material of which it is constructed, upon its design, and 
upon the conditions uncer which it is used. 

The relative fitness of various materials for flywheel rims is 
measured by dividing the tensile strength Т per unit of area, by 
the weight W per unit of volume. The higher the value of 
T/W, the better is the material fitted for use in a flywheel rim. 
The strength of the rim of a flywheel to resist centrifugal force 
cannot be doubled by doubling the quantity of material in the 
rim, because the centrifugal force is doubled also when the 
quantity of material is doubled. It results then, that for any 
given material, the strength to resist centrifugal force does not 
depend upon the quantity of material in the rim, but only upon 
the tensile strength of that material, and for any given material 
in a flywheel rim there is a definite rim speed or velocity that 
cannot be safely exceeded. 

The formula for determining the safe rim speed of flywheels 
is as follows: 


V = 97.8 HE 
W F 


in which 
V — Safe rim speed in feet per minute, 
T z Ultimate {елы я щи а of material іп flywheel rim in pounds рег 
$quare inch, 
И’ = Weight of material in flywheel rim in pounds per cubic inch, 
E zz Effciency of joints in flywheel rim, 
F = Factor of safety. 


In the case of cast iron, an ultimate tensile strength of 10,000 
pounds per square inch is as much, probably, as can be assumed 
with safety. If then a factor of safety of 10 be taken in a wheel 
with a solid rim, the formula becomes (E being equal to 1 since 
there are no joints): 


V = 97.8 J Doa 
0.26 10 
or 6,060 feet per minute. That is to say, the safe rim speed for 
a cast-iron wheel made in one piece does not much exceed a mile 
a minute. More accurately, a cast-iron wheel, made in one piece 
and well proportioned, reaches the limit of safety at a rim speed 
of 1.15 mile per minute. | 
But if there are joints in the rim of a flywheel, the factor of 
safety becomes considerably less than 10. Thus, if the efficiency 
of the joint is only so per cent. of the solid metal, the factor of 
safety in a cast-iron wheel run at a rim speed of 6,060 feet per 
minute is only 5, and if the «efficiency of the joint is only 25 рег 
cent. of the solid metal, the factor of safety is only 21%. 
The subject of rim joints is worthy of much more study and 
experiment than has been given to it. It is to be borne in mind 


that 
И = 3.14 X DXN 

іп which. 

V = Rim speed іп feet per minute, 

D = Diameter of wheel in feet, 

N = Number of revolutions per minute. 

The stress, due to centrifugal force, in the rim of a flywheel 
made of any material whatever, and also the bursting speed, 


may be obtained from the following formulas: 


Т хуз TXE 
= ------- B= 1.684 ——— 
2.66 и 
іп which 
P = Stress in pounds per square inch, 
= Rim speed. in feet per second, 
= Rim speed in feet per second at which disruption will occur, 
= Tensile strength of the material in pounds per square inch, 
= Weight in pounds per cubic inch, 
z Efficiency of the rim joint. 


By placing the maintenance of belting in the hands of a spe- 
cialist, with instructions to prevent failures, not remedy them, 
and to use only the best quality of material for repairs and re- 
newals, the belting expense in a large railroad shop decreased 
{гот %1,000 to $300 per month and the number of failures from 
300 to 55 in about I5 months. The conditions before this was 
done were not worse than in many other railroad shops. 


* From the Fidelity and Casualty Company's book on “Тһе Prevention o 
Industrial Accidents.” 
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It is with pleasure that we announce the addition to our edi- 
torial staff of Oscar Kuenzel. 

Mr. Kuenzel is a graduate, in mechanical engineering, of Ohio 
State University and started his railroad career with the Penn- 
sylvania Lines West of Pittsburgh in the summer of 1903. Hc 
finished his special apprenticeship in 1907 at the Columbus shop 
and in June, 1908, was made acting assistant master mechanic of 
this shop. In February, 1909, he was transferred to the office 
of superintendent of motive power of the Southwest System, 
where he has been engaged upon special work in connection with 
the design of new shops, engine house facilities, reports on new 
locomotive appliances and systems and methods of handlmg re- 
pairs. 

Mr. Kuenzel will devote the major portion of his time to shop 
and machine tool articles, for which his experience has particu- 
larly well fitted him. 


The conclusions following a detailed individual inspection of 
over I,600 locomotives on one of our largest railroad systems, 
which extends through a typical section, traversing both moun- 
tainous and level, country, are being given by R. H. Rogers in 
his article entitled "A General Locomotive Inspection," which 

“will be presented in three parts. Тһе opportunities offered by 
such an inspection are exceptional and we consider ourselves 
fortunate in being able to give our readers the benefit of this 
experience. 


THE FUEL DEPARTMENT. 


Practically all appliances that are invented for locomotives 
base their claim for recognition upon their direct or indirect 
ability to save fuel. The proof that an appliance will save a ton 
of coal a day can be formed into a very convincing argument 
for its general application, and in fact most of the new appli- 
ances or new designs of locomotives have come into general use 
largely because of their fuel-saving ability. Every one recog- 
nizes the enormous money value of a small saving on the fuel 
consumption of each locomotive and every one will take the time 
to carefully consider any device which promises results in this 
direction. 

In view of this, it seems inconsistent that so few railroad com- 
panies have a thoroughly organized and efficient fuel department, 
which beyond doubt, by its mere ability to discover unnecessary 
losses, will be able to show a net saving that will far exceed the 
saving of all the different appliances that could possibly be put 
on to a locomotive. There are very few railroad systems which 
do not offer a field for a complete and even elaborate fuel de- 
partment. Where such a department has been organized it has 
brought to light entirely unsuspected leaks and been able to in- 
stitute economies in unthought of directions that often much 
more than pay its total expense. | 

A large section of this issue is given up to an outline descrip- 
tion of the fuel department of the Atcheson, Topeka & Santa 
Fe Railroad, which, while it is not yet complete nor by any means 
perfected, is probably organized on a broader basis and is more 
efficient than that on any other system in this country. This de- 
partment was able to very quickly show that it was by no means 
a luxury or a fad. It delivered results from the very beginning 
that were particularly gratifying to the management and has 
continued to better its records in this regard every month. 

The secret of the results that are being obtained lies very 
largely in two things: first, personnel, and second, methods. The 
largest factor in the latter is the designing of a system of re- 
ports and of records which will give the maximum amount of 
really valuable information with the minimum delay and the least 
amount of clerical work. Having drawn up a suitable series of 
forms for reports and records a very large part of the founda- 
tion of the department has been finished. If these are suited to 
the conditions in every respect and are in charge of properly 
qualified officers, the success of the department is practically 
assured at the start, 


А GENERAL LOCOMOTIVE INSPECTION. 


mme TUO UE REN 


AN ACCOUNT OF THE METHOD OF PROCEDURE, SOME OF THE RESULTS AND 
THE CONCLUSIONS FOLLOWING A DETAILED INDIVIDUAL INSPECTION 
OF OVER FIFTEEN HUNDRED LOCOMOTIVES OF ALL TYPES 


AND 


SIZES. 


ны 


Ву R. H. Rocers. 


IN THREE PARTS. 


In September, 1908, it was decided by the management of 
one of the large railroad systems (hereafter called the А. B. C. 
R. R.) to have a special inspection made of each and every loco- 
motive owned or leased by that system, and the writer, through 
its general mechanical superintendent, was deputed for the work. 
The assignment was formidable, as the fifteen hundred and odd 
engines were scattered over one thousand miles of straight main 
line and on diversified branches, which brought the total mileage 
to 2,406 miles. The number of divisions, each under a master 
mechanic, was twelve; but the roundhouses which must be vis- 
ited incidental to the inspection aggregated forty-four, not to 
mention some dozen or more isolated points without round- 
house facilities, but where nevertheless switching and work train 
engines were employed. 

The reasons which prompted the inspection have never been 
entirely clear to the writer. It was on a scale of such magnitude 
as to render the procedure practically without a precedent, and 
it is unfortunate through this singularity alone that the motive 
is obscure. It has been suggested that the thought arose prim- 
arily through a criticism offered by one of the outside building 
shops, following an instance where the railroad company ob- 
jected to an excessive bil for repairs to some of its engines. 
This building shop, in excuse or explanation, is said to have 
advanced that the high cost was due to the fact that the engines 
were in a distressingly run down condition when received at 
the works, worse in this regard than any repairs heretofore 
contracted for. This is supposed to have rankled the manage- 
ment to the extent that an inspection for self-advisement logically 
followed. | 

Although with merely speculation as a basis the writer does 
not think that the unique assignment was so inspired. Тһе 
power, as a whole, on the A. B. C. Railroad had for some tim? 
previous been the subject of much unjust oral and written criti- 
cism, and the portrayal of presumed conditions through the 
latter medium embodied an equal mixture of aspersion and 
levity. It was erroneously asserted, or at least implied, that the 
engines were generally unserviceable, and that the unfortunate 
schedule irregularities of the period were due more to their poor 
condition than any other cause. It is therefore the belief of the 
inspector that to disprove this clamor, or at least satisfy himself 
through a disinterested observer, the general mechanical super- 
intendent determined to have each locomotive carefully exam- 
ined, although it Was self-evident that several months at least 
must be consumed in the undertaking. The thought is also 
present that he wished to know personally how the locomotives 
of the A. B. C. Railroad compared with those of other large 
roads with which the inspector had been connected in the past. 

It is fitting to say here that no matter who or what may have 
dictated the inspection, the attitude of this official throughout 
implied simply the desire to get at the facts, whether detrimental 
to his administration or the reverse, and his encouragement and 
appreciation extended from time to time as the rather trying 
assignment progressed, served to temper many a weary day with 
its accompaniment of ice bound ash pits and the gloomy and 
damp environment of roundhouses in the dead of the winter 


season. 
The general conclusions reached in the final report of the 
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PART І--5СОРЕ AND METHODS. 


inspection, independent of the motives which brought it about, 
must have been gratifying to the management of the A. B. C. 
Railroad. In fact, long before the wind up, the reports which 
reached the general offices weekly from the inspector on the line 
had steadily developed the fact that far from being inefficient, 
the general run of the locomotives were above the average of 
efficiency. In fact, the recapitulation of all reports submitted 
showed an even seventy-eight per cent. of the total power as 
efficient. This, it may be added, was four points higher than 
in the instance of two other large systems whereon the writer 
was connected with a somewhat similar inspection. It was an 
eminently fair summary, as the inspector was an entire stranger 
to the road and its division management, and through this unfa- 
miliarity had not a single axe to grind. He was paid merely to 
narrate conditions as they appeared to him, and the freedom was 
allowed, or at least not objected to in his reports, to draw what- 
ever inferences might suggest from the notes at hand. 

In order that freedom from the slightest imputation of un- 
fairness be assured in connection with the inspection, certain 
requisites were self-evident for the person selected to make 1. 
Primarily, it was appreciated that he should not be identified 
with any division of the A. B. C. Railroad, as absolute impar- 
tiality must prevail in his reports to endow them with the com- 
parative value per division, which was especially desired, and he 
must necessarily have thorough familiarity with locomotive con- 
ditions as they should be for efficiency, in addition to possessing 
a general knowledge of up-to-date practises in repairs to parts. 

The first, and most difficult of these conditions, was happily 
realized in the instance of the writer, who, previous to the 
assignment, had traveled but sixteen miles over this railroad, 
and had yet to see the first of its shops or roundhouses. He 
was equally unacquainted with the supervision of any shop, or 
its workmen, on each of the various divisions from the first to 
the last, and unfamiliar with the power as well, except in the 
instance of a dozen or more A. B. C. engines which had been 
sent for general repairs to one of the outside locomotive build- 
ing shops where he happened to be stationed as inspector. This 
general unfamiliarity with the situation, no doubt, appealed to 
the A. B. C. management through its implied assurance of fair- 
ness, and this latter was, of course, the great end to be desired. 
In the very brief instructions given before starting out it was 
plainly apparent that all desired in his reports was a comparison 
between a locomotive as it should be with existing locomotive 
conditions on the A. B. C. Railroad, the conclusions to be voiced 
without fear or favor. \ 

Naturally the inspection, conducted under the favorable 
auspices of absolute freedom from interference with the inspec- 
tor, which the management faithfully observed from start to 
finish, resulted in bringing to light a wealth of interesting. ‘detail. 
The continuous examination of over fifteen hundred locomotives 
served to establish truisms for many speculations which had 
before prevailed in accounting for the wear of parts. In view 
of the well ordered organization of the present day, from which 
by no means was the A. B. C. Railroad exempt, it is astonishing 
that there could be so much diversity in locomotive deterioration 
which its respective divisions exhibited, and the inspection not 
only established the presence of divergent mechanical procedure, 
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but brought to light as well singular and unsuspected personal 
features in connection with locomotive maintenance. It is 
thought advisable, however, to confine this particular article to 
an explanation of the ends intended by the inspection, and of 
the plan decided upon to report its details, reserving what was 
found while on the road, and its lessons, for subsequent presen- 
tations. | 

The consideration of forms on which to report the condition 
of the various engines examined was abandoned practically in 
the incipiency of the idea. It was rightly viewed that these, n> 
matter how elaborate in scope, or in multiplicity of items, would 
not graphically portray the conditions, and furthermore would 
naturally tend to restrict the inspector's inquiry to their several 
items. In fact, after the inspection had been completed, the 
general mechanical superintendent explained that it had been 
his particular desire for the inspector to assume the initiative 
throughout. This serves to explain the absence of forms, or 
report blanks, and to account for the brevity of the original 
assignment, which was practically without instructions. 

As a preliminary to starting the work two problems were pre- 
sented which must necessarily be solved before the first locomotive 
was looked over and reported on, this in order that uniformity 
be secured through the entire bulk of reports, and no move was 
made until these had been decided upon. It was readily appre- 
ciated that there could be no deviation from a procedure once 
inaugurated. Тһе first of these, which became the subject of 
much reflection, was how best to report each separate engine, as 
routine reports or forms were tabooed; and second, how to 
broadly define the general condition of each locomotive on the 
reports for the information of the mechanical superintendent, and 
for use in the final summary of each division. 

In the consideration of the first item it was assumed that a 
detail inspection report, such as a roundhouse inspector would 
return to his superior, was out of the question, and this largely 
because the reports of a general inspection must be made to the 
head of the motive power department direct, who through the 
demand on his time should not be burdened with the review of 
nuts off bolts, or cotters lost from brake rigging pins. Not 
disputing that these reports are indispensable in roundhouse 
organization, they were not considered of sufficient importance 
in this connection to warrant presentation, hence it became a 
requisite to evolve a scheme for the conduct of this inspection on 
broader and more significant lines than are employed in round- 
house or local procedure. 

It was resolved to confine strictly to what implies locomotive 
deterioration in its true application; that is, the features of 
deterioration which are practically beyond the resources of an 
ordinary roundhouse to correct, or if not beyond it, are still 
through time-honored precedent, allowed to remain in evidence 
until the engine must be taken in for general repairs. From 
this viewpoint the inspection must then omit the smaller items 
in need of repair, notwithstanding in many instances that it 
effectually indicated the crying need for a remedy. 

It was concluded, or assumed by the inspector, that such 
minor detrimental conditions as a rod brass in need of reducing ; 
a driving spring rubbing the fire-box; an injector branch pipe 
leaking, or a tank hose requiring a new nut, would be reached 
and corrected in due season by the roundhouse foreman. 
Through the same reasoning it did not appeal as necessary to 
mention blows in valves or cylinder packing, or even comment 
on engines with valves out of square, as, properly viewed, none 
of these are active elements in deterioration, because they must 
perforce be immediately corrected in recognition of the conceded 
locomotive inefficiency present under such conditions. 

In the interest of harmony and good feeling the inspector de- 
cided after due reflection to make direct mention of such items 
to the division supervision in the territory where they were 
noticed, and their omission from his report to the general me- 
chanical superintendent did not in any way detract from the 
value of the information which the latter was looking to secure. 
The writer believes that much good resulted following this 
practice. Тһе master mechanics appreciated that they were 
being given at least an "even break," and that there was no 
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desire on the part of the inspector to parade faults before the 
management that could be controlled on the division. 

After thus expurgating details the points to be enumerated 
in the inspection resolved first into the condition of the tires, 
and particularly in reference to sharp flanges; second, the 
amount of end play or lateral motion present, whether in engine 
truck or driving boxes; third, the consideration of broken parts, 
whether frames, wheel centers, cylinders, or the less important 
members; and fourth, an analysis of neglect on the part of the 
local supervision to maintain the engine, tempered, of course, 
by an inquiry into their existing facilities to do so. 

The reports on each engine, therefore, assumed the form of 
notes, ranging in length from ten to three hundred or more 
words, and the individual examinations were made with the 
above synopsis ever present in the mind of the inspector as a 
working basis. 

The second problem which must be solved before any real 
work could be done, viz, the proper definition of the condition 
of the engine as indicated by the inspection above outlined, 
embodied at least the postulate that each one must be termed 
"good" or "poor." It was thought best, however, to oppose an 
intermediary between these extreme designations; hence all 
were defined as “good,” "fair" or “poor.” In advising the gen- 


, eral mechanical superintendents of this decision before forward- 


ing any reports the following conditions were adopted as gov- 
erning the application of the three terms. 

Good engines to. be those which would apparently run for at 
least six months, as indicated by the inspection, without recourse 
to other than running or roundhouse repairs. 

Fair engines to be those which the inspection discloses will 
not run six months without receiving heavier repairs than the 
roundhouse can give. 


Poor engines to be those no longer fit for service, through 
generally worn parts, or the presence of manifestly improper 
conditions, such as broken frames, in particular; and, with more 
conservatism, cracked wheel centers, etc. 


It is agreed that this plan for defining power is open to criti- 
cism, but as well this as any other in view of the generally 
admitted fact that there is no standard scheme for arriving at 
such conclusions. Тһе separate divisions of a single railroad, 
which the inspection disclosed in this instance, are at the utmost 
variance in their interpretation of forms intended to be selí- 
explanatory in reporting conditions. On the majority of roads, 
including the A. B. C. Railroad, there is a standard form to be 
forwarded by the master mechanic on the first of the month, 
one for each locomotive under his jurisdiction, and presumably 
adequate to define the condition of the engine for ready арргс- 
ciation. These forms, as a rule, embody considerable detail in 
enumerating the parts most susceptible to wear. Opposite the 
various items an explanatory symbol is placed by the person 
making them out; for instance, "X" implies perfection; the 
figure “т,” very good; “2,” good; “3,” fair; “4,” poor, and “5,” 
very poor. | 


If one man so valued the different items for every engine on 
the railroad, these forms would be of comparative value, but 
through the conditions under which they are generally com- 
piled, they аге practically worthless from that standpoint, be- 
cause twelve inspectors, representing as many divisions, have 
their individual ideas regarding the values of X, т, 2, 3, 4, and 
5. The writer recalls a set of side rods marked “2” on division 
C, while on the K division a similarly designed set in exactly the 
same condition were defined as “s.” There are hundreds of 
parallel illustrations, but the point intended to be conveyed із 
no doubt appreciated without further elaboration. 


These reports are made up, as a rule, by the local engine in- 
spector or roundhouse foreman, and through the heavy pressure 
of work devolving on each of these men, their preparation is 
generally neglected until the day on which they are due in the 
master mechanic's office to be copied and forwarded. In conse- 
quence they will, in all probability, use the last month's reports 
as a basis, raising the symbols here and there to indicate addi- 
tional wear which thirty days' service would seem to imply. If 
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rods and motion work have been rated “т” they will likely be 
raised to “2”; and if the tire wear has been "1-32," it will be 
increased to “2-32,” with no actual examination in either case, 
and notwithstanding that no appreciable wear may have ensued 
in any of the parts under consideration. It might be indeed that 
actual renewals were made since the last report which served to 
return the part affected to "X," but these are frequently for- 
gotten in the rush to get the new reports out on time. It must 
be plainly said that such forms аз a whole are simply а hodge 
podge of incongruities. Тһе writer, based on his experience 
elsewhere, considered them as absolutely valueless in the direc- 
tion of lightening his labors while engaged in the general in- 
spection of the A. B. C. Railroad, and did not ask permission 
from a single master mechanic to look at one of them during 
his entire long trip over the line, until after the report of his 
own conclusions had been forwarded. 

The adoption of the definitions “good,” "fair" and "poor," no 
matter what shortcomings they may evince, were adequate in 
this connection, because their application was made by the same 
person to all of the locomotives examined. The same pre- 
sumed requirements to meet ideal conditions were held steadily 
in mind from the first locomotive examined to the last, and in 
view of this uniform treatment, the conclusions were impartial 
and served to portray what was desired. 

The following examples of the individual engine reports sub- 
mitted by the inspector are literal reproductions from his files, 
the only change being the disguise of the engine number and 
class. These notes were, of course, not forwarded singly, but 
were held until sufficient had been accumulated to make up a 
letter, generally ten or fifteen. The average speed of the inspec- 
tion was twelve locomotives per day, but other assignments from 
time to time prolonged the entire inspection to over ten months. 
In every instance the master mechanic interested received a 
carbor. copy of the letter above mentioned. This was merely for 
his information, as the inspector had no authority to order work 
done or to correct abuses. 


Engine 4361, class 27-19, 2-8-0. Tires 25$", wear 9/33”. Comment: 1" 
end play in engine truck. Right cylinder banded at back end, but when 
inspected band was hanging loose. 1" end play in driving wheels, and 
metal is entirely off face of left main driving box. Bottom rail of left 
main frame broken ahead of main pedestal, and left main pedestal binder 
has been pieced to hold frame ahead of fracture: appears to be adequately 
repaired for the time being. Frame key ahead of right cylinder is working 
and has a dutchman. Side rod brasses generally are unfit for further 
service in present condition. Right No. 1 brass is broken; bolts are loose, 
and strap is working on the rod. Right No. 2 brass is loose in rod, and 
all knuckle pins pound heavily. Valve gear in wretched shape; shows over 
1" on right valve stem, and М” on left stem. The transmission bars are 
much worn and nuts are loose on bolts. Both crossheads pound bad in 
guides. Птамһаг wants shortening. Some of the pedestal binders have 
temporary bolts. If it is desired to continue this engine in service it should 
at least be thoroughly tichtened up underneath, otherwise it will speedily 
break down. General conditions "Poor." 


Engine 6852, class Р-21, 4-6-2 (new engine). Tires 3", wear 2/32". 
Comment: Engine gathering end play very rapidly in the trailing wheels. 
In this instance it appears tc result from excessive wear due entirely to 
inadequate lubrication. І have noticed generally in engines of this class 
that this part is dry and does not seem to receive attention. There is no 
provision for feeding oil to the face of the liner, and any neglect on the 
part of the engineer is liable to result in cutting or possibly twisting the 
liner off. General condition “Good.” 


Engine 2831, class Z-16, 2-8-0. Tires 3”, wear 9/32". In general “Poor” 
condition (awaiting shop, and will not be used until repairs are made). 


Engine 4051, class 7-17, 2-8-0. Tires 24%”, wear 7/82". Comment: Left 
crosshead has 34” lateral play in guides; bottom gib is working, and has 
dutchman. This requires repairs at once; it is in poor shape. Left engine 
truck wheel is wearing a sharp flange. Right cylinder banded. 3$" to X" 
end play in driving wheels. One of the two bottom bolts is broken in back 
hanger of right No. 1 driving spring, and spring has "U" clamp over it 
encircling frame. This clamp is over spring about six inches back of band, 
with its other.end in the fillet of the main frame where the pedestal leg 
joins the frame back. This wretched arrangement transmits all shock to 
the main frame at its recognized weakest point. It will break the frame 
іп time. General condition "Fair." 


Engine 5051, class 2-17, 2-8-0. 
condition. No special comment. 


Engine 2261, class X-9, 4-4-2. Tires 256". wear 5/32”. Comment: Right 
main driving tire has sharp flange. and will take gauge. Left front driving 
tire has flange about down to gauge and will bear close watching. Guides, 


Tires 3", no wear. In general “Good” 


both sides, require closing; the inside bars are the worst. It is a fact 
for all engines of the A. B. C. railroad, having four bar guides that the 
inside bars are always in poor shape, at least embodying more crosshead 
pound than the outside bars. The reason is no more or less than that the 
inside bars are hard to get at by the persons actually engaged in closing 
guides; hence they are neglected. It is very bad for crossheads, with 
guides of this type, to allow any discrepancy between the wear of the 
outside and inside bars, as with any inequality in this regard it subjects 
the cross head to a milling motion between the tighter bars. This is sup- 
posed to explain why crossheads of this pattern are generally always 
rounded on the wearing surface for the outside bars. The driving box 
wedges are pretty well up on the engine and will require lining soon. 
Driving box shoes are shouldered above the boxes, and this suggests the 
fact that the best practise is not followed in our shops of milling the face 
of the shoe and wedge for about three inches down from the top, to a 
depth pf say 1/16", although it is followed in spots. There is 17$" lateral 
motion in the trailing wheels by actual measurement. This condition 
merely converts the engine into а track-spreading device when at speed. 
Eccentric straps are much worn, and have heavy pound on cams. Links 
and transmission bars worn generally. Left main side rod bushing very 
loose in rod. Right main frame broken back of No. 1 pedestal, top rail. 
This has not been patched, and all stresses supposed to be borne by this 
part when in normal condition are now transmitted to other parts not de- 
signed to sustain them. General condition “Poor.” 


Engine 2999, class B-11, 0-6-0. Tires 2", wear 11/82". Comment: The 
driving tires of thís engine are worn so unevenly that it becomes quite 
dificult to secure a measurement of approximate correctness, even with 
the most improved self-adjusting measuring devices. However, the 11/28” 
wear above mentioned applies best to the tire on right No. 1 driver. This 
tire is 2" thick, and is, over the grooving,as these measurements are always 
returned. It embodies a flange in such a condition that attention must be 
invited to it. It is worn sharp below the standard 1" limit gauge, and to 
what we commonly term a ''knife edge" as descriptive of а very sharp 
flange. Furthermore, this flange is 1%” deep, measuring vertically from 
what remains of the throat of the flange. This tire is not іп a fit condi- 
tion for any service. The depth of grooving in the other tires is, right 
No. 2, 9/82"; right No. 3, 8/32"; left No. 1, 8/82”; left No. 2, 8/32”, 
and left Ко. 8, 9/32". Back driving wheels have 1%” end play, and main 
wheels 1" end play. Shoes and wedges are much worn and are heavily 
shouldered immediately above the driving boxes. Right main driving box 
wedge is blocked up on a piece of wood. Flange is broken entirely off 
left main wedge, and left No. 1 wedge is tight against top of frame and 
blocked, with nearly 34” pound in that box between shoe and wedge faces. 
Both crossheads are pounding severely in guides. Driving box crown 
brasses worn very thin. Side rod brasses pound bad. Rockers are loose 
in boxes and valve тойоп is worn generally. Since gathering the above 
notes І am advised by the road foreman of engines that this engine is 
intended for shop in a day or so, hence this description is not continued 
in detail. General condition “Poor.” 


Each division was, of course, separately inspected and finally 
reported on before passing to the next, and after notes similar 
to the above had been returned accounting for each engine on 
that division's assignment, these were compiled by the inspector 
into a final report of the division. It merely remained to count 
the totals of engines defined as “Good,” “Fair” and “Poor,” in 
the reports already submitted from that territory, to form the 
proper recapitulation explanatory of the local situation. Іп this 
recapitulation was included the number of engines in the back 
shop belonging to that division. The sum of the "Good" and 
"Fair" engines, that is, the serviceable power, established th^ 
percentage of efficiency for each division at the time of the 
inspection. These final reports also included some discussion of 
the predominating detrimental conditions, and also a mention of 
the favorable features which had been noted. 

Each final report was prefaced with a recapitulation as above 
outlined, and of which the following quotation from the "C" 
division may serve as an illustration: 

Engines inspected, 180. 

Engines іп “Good” condition, 63, or 48% 
Engines in “Fair” condition, 40, or 31% 
Engines in ''Poor" condition, 17, or 13% 


Engines in shop, 10, ог 8% 
Efficient engines, 108, ог 79% 


An analysis of the above quoted seven reproductions of the 
individual engine reports might infer that the description of the 
various parts was characterized by undue severity, particularly 
in connection with engines 4361, 4051, 2361 and 2999, but this 
was not so intended by the inspector. Conditions were so flag- 
rant in these four instances that pardonable enthusiasm in the 
general cause for the moment misled the inspector from the con- 
ventional path of delineation without personal comment. Нар- 
pilv, however, all such of the many occasions wherein this be- 
came manifest were viewed with tolerance. not only by the 
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general mechanical superintendent, but by the division master 
mechanics as well. Indeed, it must be said that the attitude of 
the latter toward the inspection was most praiseworthy through- 
out, and to a man they appeared grateful that these things were 
so brought to their attention. On several divisions these reports 
served as an awakening to conditions which they never believed 
could exist; hence the inestimable value of the moral effect 
pertaining to the inspection, if nothing else. 

The true value, however, from a mechanical standpoint of the 
1526 individual reports returned, covering each engine on the 
А. B. C. system, was in the analysis of the most recurrent items 
which these notes exhibited in the aggregate. For instance, 
through them all must run a preponderance of something. 14 
in the final summary five hundred times the mention was made 
of excessive lateral motion in driving boxes, then there must be 
a crying need for a remedy in this quarter; if three hundred 
cases were present of unduly pounding crossheads, something is 
radically wrong, and if the final count should exhibit one hun- 
dred broken frames in service, the mention affords food for re- 
flection on whether the design is fundamentally weak or whether 
or not wrought iron is adequate for the purpose of frame con- 
struction. 

If on the A. B. C. Railroad the degree of curvature is about 
the same for all divisions, and one particular division is indicated 
by the reports as having a majority of sharp or cut flanges, log- 
ically something must be amiss with the tire setting on that 
particular division; or, if it should be noted that on the "K" 
division the guide cup tops are all on, whereas on the majority of 
the other divisions they were found all off, then the other divis- 
ions are not adequately maintaining their oil cup tops, and thus 
it goes to the end of the chapter. 


The inspection effectually developed the fact that notwith- 
standing the uniformity presumed to exist in the appreciation 
of conditions detrimental to locomotive efficiency, there is, never- 
theless, a singular divergence of opinion among master me- 
chanics in regard to the valuation to be placed on these several 
detrimental features. Оп one division it was found that the 
driving box wedges were maintained in a manner to absolve 
tnem from the slightest criticism, while at the same time the 
rod brasses and knuckle pins on these identical engines were in 
utter disrepute. On the very next division, however, the con- 
dition of the rods was irreproachable, but the wedges were 
jammed against the top of the frame, as high as they would go, 
with the driving boxes pounding terrifically in the jaws. One 
master mechanic laboriously patched everything that broke, 
whether frames or crossheads, but another aflvanced that the 
part never would have failed if it had, not embodied a latent 
defect, and insisted on its renewal. It was this divergence of 
opinion on every hand which gradually inclined the writer to the 
opinion that the master mechanic is a much more subtle factor 
in the scheme of locomotive maintenance than is commonly 
suspected. Тһе consideration of this feature served to endow 
the inspection with a distinctively human element certainly noi 
anticipated by the inspector when his work was inaugurated. 

There was another end in connection with this inspection 
which has not been alluded to, and this the inspection of the 
standard practices prevailing in the general shops of the A. B. C. 
Railroad, but the mention of this properly belongs in the suc- 
ceeding article, which will treat in some detail on what the in- 
spection actually disclosed in connection with the wear and tear 
of locomotives while in service, and the differences exhibited in 
the latter between the various divisions. 


FOR THE SHOP SUPERINTENDENT AND FOREMAN. 


AIR MOTOR SUPPORT ON BOILERS. 


When using an air motor for drilling on boilers it is often 
practically impossible to securely fasten the ordinary drill post 
so that it can be used, if in fact it is possible to use it at all, 
and in the different shops throughout the country many ingenious 
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DETAILS OF AIR MOTOR SUPPORT FOR DRILLING BOILERS. 


schemes have been devised for holding the motor when doing 
this work. 

One of the handiest of these devices is shown in the illustra- 
tion and is in use on the Lake Shore & Michigan Southern 
Railway. It is light, quickly applied and can be securely held in 
place. It is very easy to move to suit the proper angle at differ- 
ent places and it forms a very secure support. 

In construction it consists of a 2% x 5/16 in. T iron bent to 
a U shape about 24 in. deep, and having at its extremities a plate 
8% in. wide, notched out in the center, to give a secure footing 
on a round surface. Оп опе side of this U a short piece of 
chain with a hook is secured and on the opposite side is a lever 
to which a longer section of the chain is fastened at the proper 
point to give a toggle joint effect and a very strong pull as the 
lever is drawn into place. А latch for holding the lever when 
secured is provided and the whole affair can be fastened to any 
boiler or tank of any diameter and accurately located in a very 
short time. 


MOULD FOR METALLIC PACKING. 


Valve stem and piston rod packing which requires only to be 
bored to be ready for application can be cast in the moulds 
shown in the accompanying illustrations. These consist of two 
heavy slabs of cast iron, about 2 inches thick, joined together һу 
hinges, which permit the upper plate to slide over the lower. 
The lower slab is drilled and finished to the proper shape for 
the outside of the different sections of the packing and steel 
rings of the proper size for forming the inner surface and having 
a projection for making the slit in the side, are inserted in eacn 
mould. In the top plate, which is smooth on its lower face, are 
the gates for pouring. | 
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VIEW SHOWING ARRANGEMENT FOR MOULDING METALLIC 


PACKING, WHICH REQUIRES ONLY BORING. THE 


CIRCULAR TABLE REVOLVES AND THE PIPES SHOWN ABOVE IT KEEP A STREAM OF AIR PLAYING ON MOLDS. 
ONE OF THE PLATES FOR CLEANING SPRUE HOLES IS SHOWN ON THE TOP OF THE TABLE AT THE 
LEFT AND THE STICKS ON WHICH THE PACKING IS STORED AND TRANSPORTED ARE ILLUS- 

TRATED BY THE EXAMPLE LYING UNDERNEATH THE TABLE. 
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^ Sections of Packing 


М Cross Section on Line C-D 


DETAIL OF MOULDS FOR METALLIC PACKING. 


These moulds are poured on a revolving table in sets of four 
and after each is filled the table is revolved so that it brings it 
underneath a horizontal pipe, which keeps a stream of air playing 
over the moulds continuously. They are kept in this circulation 
of air until the four moulds have been filled; then a bar is 
inserted through the post which is seen projecting up on the 
right hand side of each mould and it is given a half turn, which, 
because of its eccentric setting, slides the upper plate on the 
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DEVICE FOR CLEANING OUT SPRUE HOLES IN METALLIC 
PACKING MOULDS. ә 


lower and cuts ой the metal at the gates, so that the surface of 
the packing is perfectly smooth. Тһе same bar is used for 
raising the top and the packing is removed and put upon specially 
shaped carriers, one of which is shown in the illustration. 

The metal remaining in the sprue holes is ejected by means 
of a special set of punches, inserted from underneath. The con- 
struction of these 1$ also shown in the illustration. 

Packing coming from these moulds is as smooth as could be 
desired on the outside and is periodically fitted to a master gauge 
to sec that it 15 maintaining its proper shape. The three pieces 
forming one set, are assembled and bored to suit the size of the 
rod they are to be used upon, after which they are ready for 
application. 

This photograph was taken in the Readville shops of the New 
York, New Haven & Hartford Railroad. 


LUBRICATION AND LUBRICANTS, 


Prof. Charles F. Mabery, professor of chemistry at the Case 
School of Applied Science, presented a paper оп the above sub- 
ject at the January meeting of the American Society of Месһапі- 
cal Engineers in New York City. His conclusions, based on a 
series of tests at Case School, are as follows: 

"The results with reference to the uses of graphite as a solid 
lubricant indicate that in the deflocculated form it can be applied 
with advantage in all kinds of mechanical work. Опе of its 
most characteristic effects is that of a surface evener by forming 
a veneer equalizing the metallic depressions and projections on 
the surfaces of journal and bearing, and, endowed with a certain 
freedom of motion under pressure, it affords the most perfect 
lubrication. In automobile lubrication the great efficiency of 
graphite in increasing engine power, in controlling temperatures, 
and wear and tear of bearings, has been brought out in a series 
of tests conducted by the Automobile Club of America. In con- 
nection with the reduction in friction of lubricating oils by 
graphite the extremely small proportion necessary is worthy 
of note; the proportion used in this work is equivalent to one 
cubic inch of graphite in three gallons of oil. The curve of 
temperature for Aquadag, showing only slight increase above 
that of the surrounding atmosphere, demonstrates an important 
economic quality of controlling temperatures in factory lubrica- 
tion, and thereby avoiding the danger of highly heated bearings, 
which are frequently the cause of fires. 

"In the observations described in this paper, and, in fact, in 
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all the work that has been done in this field, there is not a more 
impressive example of the efficiency of graphite in lubrication 
than that presented in the curves of friction and temperature of 
water and graphite, for with water, serving merely as a vehicle 
and completely devoid of lubricating quality, the graphite is 
permitted to perform its work without aid and with no limiting 
conditions." 


FORMING BRAKE CYLINDER PACKING. 


The difficulty of inserting a new leather packing in a brake 
cylinder is well known and for the purpose of facilitating 
this work at the Readville shops a special press with suitable 
forms for crimping the edge of packing for different sized 
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DETAILS OF PNEUMATIC PRESS FOR FORMING BRAKE CYLINDER 
PACKING. 


cylinders has been designed. This, as will be seen by reference 
to the illustration, consists simply of an ordinary 8-inch brake 
cylinder secured to a suitable frame and a series of rings and 
plates that can be fitted to the base below it. 

In operation the proper sized ring is set into place and a light 
turn locks it. А plate that fits closely inside of it is placed over 
the center pin above the spring, the leather packing is then laid 
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on this, and above it another plate, with specially shaped beads 


“оп the edges and a diameter equal to the difference between 


the lower plate and a double thickness of the leather, is placed. 
Air then being admitted to the cylinder, the plates are forced 
down into the ring and the leather is crimped smoothly and so 
evenly that it can be easily applied to the cylinder. Upon re- 
lease the spring around the center pin forces the plates and 
packing out of the ring. 


CHUCK FOR PLANING SHOES AND WEDGES. 


For various reasons it often happens that the face and back 
edges of shoes or wedges are not in line, which necessitates 
accurate setting for the final planing of the face аһег it has 
been laid off on the locomotive. 

At the West Albany shops of the New York Central a chuck 
has been designed by which this setting on the planer or shaper 
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can be quickly and accurately done. It consists of a bed plate 
with screw clamps for holding the shoe or wedge in place and 
four wedge shaped blocks, one near either corner on which 
they rest. These blocks slide on inclined faces, and are raised 
and lowered any desired amount by being forced inward and 
outward through the medium of screws projecting out through 
the side of the lower casting. It is easily seen that irregularity 
of the lower face can be quickly adjusted in this manner. Hav- 
ing obtained the proper surface, the piece is securely clamped by 
tightening up on the four set screws on one side. 


“The Weathering of Coal,” by S. W. Parr and W. Е. Wheeler, 
is being issued by the Engineering Experiment Station of the 
University of Illinois as Bulletin No. 38. This bulletin embodies 
the results of weathering tests conducted on car-load lots of coal 
for a period of one year, in the course of which coal from var:- 
eus mines was exposed in covered bins, open bins and under 
water. The results are presented in the form of charts which 
show graphically the losses in heating value resulting from each 
condition of exposure. Copies may be obtained graits. 


May, 1910. 


THE ELECTRIC SYSTEM OF THE GREAT NORTHERN 
RAILWAY COMPANY AT CASCADE TUNNEL.’ 


Cary T. HUTCHINSON. 


The first three-phase installation on a trunk line railway in 
the United States was put into operation early in July, 1909, 
at the Cascade Mountain tunnel on the Great Northern Railway, 
in the State of Washington, about one hundred. miles east oí 
Seattle. 

In general the plant comprises a hydroelectric generating sta- 
tion, operating under a head of 180 ft., having a capacity of ap- 
proximately 5,000 kw. in generators at 6,600 volts and 25 cycles; 
a transmission system operating at 33,000 volts, delivering en- 
ergy to a sub-station where it is transformed to 6,000 volts, at 
which pressure it is supplied to the overhead conductors and to 
the locomotive by way of an overhead trolley; on the locomo- 
tive the pressure is reduced by three-phase transformers to 500 
volts for the supply of the four three-phase motors with which 
each locomotive is equipped. | 

The Great Northern Railway crosses the Cascade Mountains 
through a tunnel 13,873 ft. long; this tunnel is on a tangent and 
has a uniform gradient of 1.7 per cent., rising to the tunnel from 
Leavenworth, on the east; the ruling grade is 2.2 per cent., and 
2I per cent. of the total distance of 32.4 miles from Leavenworth 
to the tunnel is on the ruling grade. From Skykomish on the 
west to the summit the ruling grade is 2.2 per cent. and 44 per 
cent. of the distance of 24.8 miles is on the ruling grade. 

The operation of the tunnel with steam locomotives was at 
all times difficult and frequently very dangerous on account of 
the heat and smoke from the locomotives. Crows Nest coal, 
which is exceptionally free from sulphur and gas-forming mate- 
rials, was used for the tunnel service. It was the custom to clean 
the fires of each locomotive and to put on just sufficient coal to 
carry it through the tunnel. In the tunnel the rails became very 
wet from condensed steam, and were frequently covered with 
a layer of coal soot and ground sand, making them very slip- 
pery. The temperature in the locomotive cab was almost un- 
bearable, rising at times as high as 200 deg. Fahr. Under ordi- 
nary circumstances it required from twenty minutes to an hour 
for the tunnel to clear itself of gases, but on days when the 
wind was changeable, the passage of the gases from the tunnel 
would be stopped by the change in the direction of the wind, 
and they would pocket. Under such circumstances, work in the 
tunnel was very dangerous. There are refuge chambers con- 
taining telephones every quarter of a mile, but it was a difficult 
matter to keep these instruments in order, on account of the 
gases, smoke, and moisture. 

The tunnel is lined with concrete throughout its length, and 
is in good condition. The roof is practically dry. The entire 
tunnel drips more or less from condensed steam just after the 
passage of a train, but is comparatively dry at other times. 
The temperature changes at the top of the tunnel are very rapid, 
varying from atmospheric temperature to several hundred de- 
grees Fahr. from the heat of the locomotive exhaust. For these 
reasons this tunnel is the limiting feature to the capacity of the 
Great Northern Railway for hauling freight across the moun- 
tains. 

Mallet compound engines are used on this division, one at the 
head of the train, and one pushing. Тһе mountain section as 
a whole also fixes a limit to the capacity of the road, on account 
of the slow speed necessitated by heavy traffic; it is impossible 
for steam locomotives to haul heavy trains on the mountain at 
a greater speed than seven or eight miles per hour. 

The plant described is designed for use over the entire moun- 
tain division, by extending the system of conductors and build- 
ing additional stations; it was not designed for the operation of 
the tunnel alone, although even if the problem had been the 
handling of the traffic through this tunnel and its approaches 
only, the three-phase system would in all probability have been 
selected, on account of its greater simplicity and less cost. 


ЕС Abstract from the Proceedings of the American Institute of Electrical 
Engineers, Volume XXVIII, Number 11, November, 1909. 
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The original problem was to provide equipment to handle a 
train having a total weight of 2,000 tons, excluding the electric 
locomotives, over the mountain division from Leavenworth to 
Skykomish, a distance of 57 miles. The system was to be first 
tried out at the Cascade Tunnel. 

The tractive effort required to accelerate a train having a total 
weight of 2,500 tons on a 2.2 per cent. grade, using 6 lb. to the 
ton for train resistance and 10 Ib. to the ton for acceleration, 
making a total of бо Ib. to the ton, is 150,000 1Ь.; this would 
require four locomotives of a tractive effort of 37,500 lb. each. 
The railway company's engineers limited the weight on a driv- 
ing axle to 50,000 1b.; therefore four driving axles per locomo- 
«ive are needed, giving a coefficient of adhesion of about 19 per 
cent. This is a measure of the maximum power required. The 
locomotive was, therefore, designed to give a continuous trac- 
tive effort of approximately 25,000 lb., and it was expected that 
four would be used with a train of maximum weight. But the 
locomotive as built greatly exceeds this specification. 


The General Design of Locomotive 

The principal data of locomotive are as follows: total weight 
230,000 Ib. all on drivers; two trucks connected by a coupling, 
each truck having two driving axles; a three-phase motor con 
nected by twin gears to each axle; gear ratio, 4.26; diameter of 
driving wheels 60 in.; synchronous speed of motor 375 rev. per 
min. giving a speed of 15.7 miles per hour at no load, dropping 
to I5 miles per hour for a load corresponding to the one-hour 
rating. The motors are wound for 500 volts and are completely 
enclosed and air-cooled; clearance between stator and rotor, їз 
in.; trolley pressure, 6,000 volts; each locomotive has two three- 
phase transformers reducing the pressure from 6,000 to 500 
volts, arranged with taps so that 625 volts may be used on the 
motor. 


The distribution of the total weight of the locomotive is as 
follows : 


D Trucks узшу, eb Mex IE on Ia dew boston 81,599 Ib. 
loCab eoi зз ae EI P ағара аа ace tees БА 80,000 “ 
4 МООИ анаа а о анж аваа Н 48,800 “ 
8 Gears and gear cases ........................ 11,000 *' 
9 Transformers ....................2..%>...... 20,800 “ 
9 Air Compressors ........................,›..... . 5,800 “ 
1 Blower оо оная res ERIS 1,300 “ 
40 Rheostats еее n do ааа 10,200 *' 
68 Contactors даа x enm bae abire ER kG 200 “ 
Miscellaneous ............................... 17,400 “ 
РОР ды uua ce e d 230,000 Ib 
That is, 

Total weight per ахіе............................ 57,500 *' 
Dead weight рег ахіс............................ 18,500 “ 


The locomotive will give 37,400 lb. tractive effort іп continuous 
duty, ог 47,600 lb. tractive effort for one hour. 


Calculations from the profile of this section give: 
Westbound, Leavenworth-Cascade 


Average up-grade ......................е.<е555 5». 1.87 per cent. 
Distante ее. асаа са аа 32.4 miles 
Work рег (оп at the wheel гіт...................... 9.15 kw.-hr 
Average power per ton at the wheel at 15 miles per hr. 1.00 kw 
Eastbound, Skyomish-Cascade 

Average up-grade ................................. 1.88 per cent. 
Distancë ы: cans Sa ee Ee ла xen E wid АПЫ фал rad 24.8 miles 
Work per ton at wheel гіт.................... gv 2.16 kw.-hr. 
Average power for round trip per ton at wheel rim at 

15 miles per hour „гга. оа yon ded oe 1.31 kw. 
Average power per ton at wheel at 16 miles per hour 

for entire division ............................. 1,19 kw. 
Maximum power per ton accelerating on 2.2 per cent. 

grade vice e n uc waa REA EAE QUE VAIO RO E Un 1.8 kw. 


These figures assume the train to be moving continuously and 
are based on 6 lb. per ton train resistance on the level, as аге all 
calculations herein unless otherwise stated. 

The average power of the locomotive when pulling will then 
be 1.12 kw. рег ton, and therefore each motor can carry 250 tons 
in continuous service on this mountain division, assuming there 
are no stops and no opportunity for cooling; or each locomo- 
tive could haul (4 X 250 — 115) = 885 tons trailing load, if the 
power requirements were continuous; as there are necessarily 
stops, the rating as determined by heating is somewhat greater 
than this. 

The locomotive has been tested to a maximum tractive effort 
of nearly 80,000 lb., corresponding to a coefficient of adhesion 
of nearly 35 per cent.; with 60,000 Ib., or 26 per cent., each loco- 
motive can accelerate the train of 885 tons trailing on a 2.2 per 
cent. grade, using бо lb. per ton as the total tractive effort; or, 
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in other words, the train that a locomotive сап haul, as deter- 
mined by the average duty and safe heating limits, is just about 
equal to the train that it can accelerate on the maximum grade; 
that is, the average capacity of the locomotive and its maximum 
capacity are in the same proportion as the average duty and 
maximum duty. The design is well balanced. 

Making some alowance for these figures for the sake of con- 
servatism, the rating of the locomotive on this division can be 
put at 750 tons trailing load. 


Mechanical Design of Locomotive 

The locomotive is of the articulated or hinged type, having 
four driving wheels on each half of the running gear and is 
without guiding wheels. Тһе running gear is not two inde 
pendent trucks coupled together, but is more nearly comparable 
to the Mallet type of steam locomotive, in that the hinged sec- 
tions are so rigidly connected that they tend to support each 
other vertically and guide each other in taking the curves, al- 
though the hinges are designed to offer minimum resistance to 
lateral flexure. There are no springs to prevent this flexure, 
and the wheel base is free to accommodate itself to any curva- 
ture; the effect of this guiding action is to minimize the flange 
wear, as in the Mallet locomotive. 

Operation of the System 

The electric service was started on July 10, although one ог 
two trains had been handled previously. From that time to 
August 11, practically the entire eastbound service of the com- 
pany has been handled by electric locomotives. During this 
period of 33 days there have been 212 train movements, of which 
82 were freight, 98 passenger, and 32 special. In each case the 
steam locomotive was hauled through with the train. The ton- 
nage handled was as follows: 


Freight їоппаде.............................. 171,000 tons. 

Passenger. ыы sea bee os on TER жа 88,500 “ 

Special ML dudes eio Bere НИСТЕ ОА 15,500 “ 
Total о 275,000 tons. 


This is an average of 8,350 tons per day, all eastbound. 
The average freight train weight has been as follows: 


Сат уа le Ev TN Eu ея Cres EN Mod 1,480 tons. 

One Mallet locomotive ....................... 950 “ 

Three electric locomotives ................... 845 “ 
Total train weight ....................... 2,075 tons. 


The maximum weight of cars was 1,600 tons; the minimum 
1,200 tons. 

The representative passenger train handled is made up as fol- 
lows: 


COACHES ааа 426 tons. 

One steam locomotive ....................... 250 т 

Two electric locomotives ..................... 230 
Total train weight ...................... 906 tons. 


The maximum was about 125 tons greater. 

Frictional resistance of steam locomotives.—The power re- 
quired to haul these trains seemed greater than it should be; 
investigation showed that the difference was accounted for by 
the unexpectedly high frictional resistance of the steam locomo- 
tives, as a trailing load; tests were made on several engines with 
the following results: 


TABLE III. 
1 2 3 4 5 6 
Total Equivalent 
Total resistance weight 
weight| Weight on o! 
with on 7 рег cent| freight 
Test Engine tender | drivers grade cars 
No. classification Tons Tons 1b. Tons 
1 |Mallet No. 1904 
2 " No. 1911 
3 “ о. 1905 
4 |Consolidation......... 
$ |РасіЕс................. ... %4-6- 


The tests were made by towing ап engine through the tunnel 
behind an electric; the electric was fitted up with test instru- 
ments and the total tractive effort was thereby obtained. An 
allowance of 6 lb. per ton was made for the resistance of the 
electric and the difference is the draw-bar pull in column 5. 


Column 6 is the equivalent load in cars, taking car resistance 
as 6 lb. per ton. Each test given is the average from six to 
twelve separate readings. The average for the three Mallets is 
more than 20,000 ІЬ. 

If the grade resistance be deducted from the total pull, and 
the difference lumped as “Ib. per ton" for the locomotive and 
tender, there results: 


TABLE IV. 
1 2 3 
| Frictional 
Engine resistance 
classificatiou of locomotive ]b. per ton 

Mallet No. 1904 ......... 10.840 1b 43.0 
Mallet No. 1911...... ... 9.000 “' 36.0 
Mallet No. 1905.......... 15,700 ' 63.0 
Consolidation............ 5,480 34.5 
РасіЕс.................. 3,870 “` 20.7 
Ніесігіс................. 1.500 “ 13.0 


The average for the three Mallets is 47.0 lb. per ton for the 
frictional resistance on a straight level track. 

The figure for the electric was obtained from tests made by 
towing it by a motor car on straight level track; this test was 
made at Schenectady. Included in it is the resistance of gears 
and bearings of motors. 

Using 20,000 Ib. as the pull required for a Mallet on the 1.7 
per cent. grade, the approximate average from Table. III, the 
total tractive effort for the average freight train, is: 


PY. M CPI" 1,480 tons Х 40 = 59,200 Ib. 
One Mallet ало атала ына 250 tons X 80 = 20,000 “ 
Three electrics ................ 846 tons X 40 = 18,800 “ 

Total tractive effort .................... ..... 98,000 Ib. 


This is equal to 31,000 lb. for each electric locomotive. 

On account of the very high frictional resistance of the Mallct 
engine as a towing load, this representative train is equivalent 
to 1,980 tons, excluding the three electric locomotives, or a total 
of 2,325 tons, on the 1.7 per cent. grade. This is on the assump- 
tion that the draw-bar pull required for the Mallet is replaced 
by freight cars at 6 lb. to the ton; this represents the average 
freight train handled. 

The tractive effort for the passenger trains varies from 40,000 
to 50,000 lb, depending on the number of steam locomotives 
taken through; two electrics are ordinarily used, although one 
would answer in nearly all cases. 

During this period there have been no delays due to failure 
of the electric locomotives, and but two trifling delays due to 
failures of the electric plant, both chargeable to the transmis- 
sion line and both caused by accidents beyond the control of the 
operating force. 

On August 11 the electric service was discontinued, owing to 
failure of both water wheels. Service was resumed on Septem- 
ber 9 and has been continued regularly since. The plant was 
taken over by the operating department of the railroad late in 
September. 

The westbound service was not at first handled by the electrics 
regularly, as there is nothing in particular gained by breaking 
the trains electrically on this short stretch, but now westbound 
passenger trains are so handled, for the benefit of the passengers. 

Regenerating.—A number of tests have been made to deter- 
mine the power returned when regenerating; the following is 
typical: TABLE V. 


TRAIN: MALLET ENGINE, 1,550 TONS CAR WEIGHT, TWO 
ELECTRICS ON 1.7 PER CENT. GRADE. 


Remainder 
Force due to grade Frictional 
Resistance acceleration 
Мапе!................ 8.500 Ib 11,500 1b. — 3,000 Ib. 
1550 tons іп cars...... 52.500 '' 9.300 x 4-43.200 > 
Three electrics....... 11.700 '' 2,070 9,630 
Total for acceleration 49,830 °° 


This is equivalent to 1,495 kw. delivered to the gears of the 
motors at I5 miles per hour. 

The efficiency of the locomotive is approximately 80 per cent. 
—hence thc power returned to the line, should be 1,200 kw. 
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Тһе test of this train gave 950 kw.; this difference is due to the 
standard practice, not yet abandoned, of keeping a certain num- 
ber of car pressure retainers set on down grade. The Mallet. 
instead of adding to the delivered power, is an additional load 
that has to be carried by the train. 

A similar test on a ten-car passenger train weighing 950 tons 
gave: 

Delivered power, calculated........................ Е 
measured............. TD 597 “ 

In this case there was no added resistance of pressure ге- 
tainers. These tests merely confirm the calculations, as they 
should. On a 17 per cent. grade, then, one ton, descending at 
15 miles per hr., will deliver 0.67 kw. to the system; on a 2.2 
per cent. grade it will deliver o.91 kw. 

Efficiency.—The losses in the system when delivering 4,000 kw. 
to the locomotive, at the west end of the Wellington yard, are: 


Power. 
Place. Kilowatts. Per cent. 
Power house low tension bus-bars TECTA ,740 100 , 
Sub-station “ “ нение, 4,250 89.8 
Troiley wheel of the locomotive И а 4,000 84.5 
Driving axles “ " — " — 7.................. 8, ,820 70 


The average efficiency is somewhat higher than 70 per cent. 


Handling of Trains 

Economy of Mallets—It is interesting to compare the per- 
formance of a Mallet compound locomotive under the same op- 
erating conditions as this system. Тһе data for this are given 
by Mr. Emerson, superintendent of motive power of the Great 
Northern Railway Company, in a discussion before the Ameri- 
can Society of Mechanical Engineers on locomotives of this 
type; as an excellent performance he gives these data: 

Recent performance shows that on a round trip over this 
division the L.1 engines handled 1,600 tons with a total of 
43 5/6 tons of coal, or equivalent to 25.13 Ib. of coal per 100 ton- 
mile. 

The division referred to is from Leavenworth to Everett. 


108.7 miles. The work done per ton for a round trip over this 
run is readily calculated; from the profile I find, 
Total rise, жезібоипа............................. 2,212 ft. 
* еазФбошпф.............................. 8,440 “ 
5,059 ft. 


and 5,562 X 2,000/2.65 X 10° = 4.26 kw.-hr., at the rail; this is 
the work done per ton in lifting the train; the work done against 
train resistance, assuming resistance to be 6 lb. per ton, for 108.7 
miles, is 1.3 kw.-hr.; the total work done in round trip per ton 
5.56 kw.-hr. There should be a negligible addition to this for 
starting the train. 

The average train weight is: 


Cars m UTI 1,600 tons. 

One engine, 109 miles 

Second “ 58 

Equivalent engine weight ...................... 880 “ 

MEC NE 1,980 tons. 
Тһе coal used was 43 5/6 tons, equal to 87,660 Ib. 

Coal per ton .................. заны аба CR UB ATE 44.8 1b 

Coal per kilowatt-hour ....................... soos 8050” 


А modern steam station can deliver one kilowatt-hour for 3 lb. 
of coal, at the bus-bar, which, with an efficiency of 70 per cent. 
to the rail, gives a consumption of 4.28 ib. per kilowatt-hour at 
the rail; in other words, the Mallet compound requires nearly 
twice as much coal per kilowatt-hour at the rail as would be 
used in a modern steam station in the place of the hydroelectric 
station at Leavenworth. 

Advantages of 3-Phase System 

This plant has demonstrated, in my opinion, that the three- 
phase induction motor has certain very marked advantages over 
any other form of motor for heavy traction on mountain grades ; 
these advantages may be stated somewhat approximately. 

Maximum electrical and mechanical simplicity.—This point is 
of great importance and was one of the principal reasons for 
using the three-phase system; the motors will stand any amount 
of abuse and rough use. 

Greater continuous output within a given space than can be 
obtained from any other form of motor.—This, I believe, is 
shown by comparison with other electric locomotives; it is due 
to the fact that the losses can be kept lower in a three-phase 
motor than in any other type. 
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Uniform torque.—This is important, particularly at starting. 
I believe that a three-phase motor will work to a three or four 
per cent. greater coefficient of adhesion than а single-phase 
motor at I5 cycles. 

The possibility of using 25 cycles.—This is important, as it 
leads to a less cost and a better performance of power station 
apparatus; moreover, it is standard and the power supply can 
readily be used for other purposes, as well as for traction; a 
commercial supply can be provided. 

Constant speed.—This is ordinarily stated as a disadvantage 
of the three-phase motor; but in my opinion it is a distinct ad. 
vantage in mountain service, particularly the limitation of the 
speed on down grades. It has also the advantage on up grades 
that meeting points can be arranged with greater definiteness. 
There is a general notion that the impossibility of making up 
lost time with the three-phase motor will be a decided draw- 
back to its use. This would be true if *there were the same 
liability to lose time with three-phase motors; but when a train 
can be counted on to make a definite speed, without regard to 
conditions of tracks or of its load, there is less liability to lose 
time. Although I am not prepared to state that a three-phase 
motor is suitable for cases where the profile is very variable, yet 
it is by no means certain that it would not work out well; the 
question is merely one of making a given schedule between two 
points with greatest regularity. 

Regeneration on down grades.—This matter has been dis- 
cussed since the earliest days of electric traction, but, as far as 
I know, has not been, up to the present, put into practice. Al- 
though this result can be attained with other forms of motors, 
yet it is most perfectly attained by three-phase motors, there 
being no complications involved. This is of importance in re- 
ducing the power-house capacity required for a given service; 
although, no doubt, the saving in power-house capacity will not 
be as great as indicated by theory, owing to the various emer- 
gencies that must be provided for, nevertheless there will be a 
material saving. А 2,500-ton train on the average down grade of 
I5 per cent. will deliver about 1,400 kw. to the system. Тһе 
equivalent power house capacity would cost at least $200,000; 
hence if only 20 per cent. of this can be utilized the saving will 
equal the cost of one locomotive. 

Excessive short-circuit current is impossible and consequently 
destructive torque on the gears and driving rigging is eliminated. 
There will be no necessity for the complication of a friction 
connection between the armature and driving wheels, as in the 
design of recent large direct-current electric locomotives. 

Impossibility of excessive speeds.—Even when the wheel slips 
the speed. remains constant. Therefore, the maximum stresses 
put on the motor are less and are more accurately known than 
with.any other form of motor. 


Disadvantages of Three-Phase 


On the other hand, the principal disadvantages of three-phase 
motor, for traction use, are commonly stated to be: 

The constant speed.—This is rather an advantage for this class 
of service. 


Constant power.—The fact that the motor is a constant-power 
motor and therefore requires the same power at starting and 
while accelerating as at full speed. While this is true, it is not 
a matter of any particular consequence in a service where the 
stops are very few, and consequently the proportion of total 
time spent in acceleration is small, and where the additional 
power required to accelerate the train is a small percentage of 
the power used by the train at full speed. In this particular case 
on the 2.2 per cent. grade, when accelerating at the rate of to 
lb. to the ton, the power required during acceleration is only 
20 per cent. greater than that required at full speed; this is not 
a serious matter. 

Small mechanical clearance.—In this particular motor the 
clearance is % in., which is ample for all practical purposes. 

Inequality of load on several motors of a locomotive due to 
differences in diameter of driving wheels. To meet this an ad- 
justable resistance is included in the rotor of each motor, the 
motors are then balanced up and no further attention is required 
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as long as the wear on the driving wheels is approximately the 
same. If, at any time, the load becomes badly unbalanced it is 
a simple matter to readjust the resistances. 


Low power-factor of the system.—This does not seem to be 
borne out by thc practice. The power-factor, as shown by the 
switchboard instruments in the power house, is 85 per cent. This 
is a good result and is much higher than a power-factor of a 
well-known single-phase system that I recently had occasion *o 
visit. 

Two overhead wires.—There is no doubt that two wires will 
cause more trouble than one, and in case of complicated yard 
structure it might not be practicable to use two overhead wires, 
but where the problem is that of a single track with an occa- 
sional turn-out or crossing there is, practically speaking, no 
more difficulty in maintaining two wires than one. 


In brief, in service of this character, the three-phase motor 
has marked advantages in capacity, reliability, simplicity, and 
general trustworthiness, when compared with any other motor. 


Some Minor Advantages of Electric Traction. 

In the many discussions of electric traction which have re- 
cently taken place, I do not find several minor advantages suf- 
ficiently emphasized. One of these advantages lies in the fact 
that with electric traction the exact performance and condition 
of the locomotives and of all elements of the system is accu- 


rately known at each moment; on the other hand, with steam 
locomotives ncither the engineer nor the motive power man can 
have any clear knowledge of the conditions of operation at the 
moment; he can only ascertain the performance of the locomo- 
tive by elaborate tests, which, аз a matter of fact, are seldom 
made. The ratings and performance of steam locomotives aie 
made up largely of "authority" based on a few tests from time 
to time, and take no cognizance of the actual condition of the 
locomotives. The importance of this, I think, is clearly brought 
out by the tests of the steam locomotive cited herein. 

With electric locomotives the operation on a heavy grade be- 
comes as simplc as on the level; the engineers and train men fecl 
much greater confidence in the electric locomotives and conse- 
quently the rüountain division ceases to be a terror to them. 

Electric traction will permit the use of very long tunnels, 
which are not now possible on account of difficulty of ventilation. 
There is no particular reason why tunnels of ten or twelve miles 
should not be operated as easily as those of one mile. 

The great increase possible in the speed of trains with clectric 
traction and the consequent increase in the capacity of a single 
track will operate to postpone foi a long time the necessity for 
double tracking. This double tracking on a mountain is a very 
expensive piece of business and this saving alone will, in some 
cases, more than offset the cost of electrical equipment. 
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DETAILS OF PARKER TRANSMISSION AS ARRANGED FOR MACHINE TOOLS. 


PARKER SPEED CHANGING DEVICE. 


A transmission and speed changing device of the all-geared 
type, manufactured by the Parker Transmission & Appliance 
Co. Springfield, Mass, is shown in the accompanying illustra- 
tions. This is suited for use on all kinds and sizes of machines 
that require changes of speed and is particularly applicable to 
machine tools and automobiles. It gives an absolutely positive 
drive and can be operated either in a progressive or selective 
manner. It is of the non-sliding gear arrangement and can be 
made for any required number of speed changes at any ratio, 
with any combination of forward and reverse speeds. In the 
photograph it is shown as applied to a 16 inch Reed engine lathe, 
in which case the head cone has been removed and a single pulley 
drive applied. Тһе transmission in this case takes the place 
of the counter shaft. It can, however, be made as an integral 
part of the machine, or located upon the floor, if desired. 

Two cones of gears in constant mesh and mounted idly on 
parallel shafts form the principle part of the transmission; a 


shock absorber, applied at the driving end, is, however, a very 
important factor. The line drawing shows the arrangement and 
construction of the whole gear and, referring to it, the five 
gears Cı, four for forward speeds and one for reverse, are 
mounted idly on B,. Meshing with these are five similar gears 
mounted idly on shaft B. The reversing is obtained by the use 
of an intermediate gear, as indicated in the end view. 

A sliding key E mounted in a slot in the shafts is fitted with 
springs, so that it will engagc in the key-way of any particular 
set of gears and put them into operation, all others being run 
idle. Between each of the gears is a collar fastened tightly to 
the shaft, which acts as a device for releasing the key as it 
changes from one gear to the other. The upper corners of the 
key are beveled for this purpose. 

These sliding keys are securec to collars D, which slide upon 
the shafts and are operated simultaneously by yoke F, attached 
to rack G. The rack is moved by gear H mounted in the end 
of the vertical rod reaching up from the machine, as is shown 
in the photograph. 
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Power is transmitted to the device through pulley I, which 
delivers it through the shock absorber J to the cones of gears. 
This shock absorber is shown in detail and prevents any undue 
wear or breakage of the transmission from a sudden engagement 
of the gears. Its construction is as follows: The sleeve К is 
enlarged at L, at which place it is partly cut away. A piece M 
similar to L is fastened to shaft B. The pieces L and M overlap 
each other in a clutch-like manner and in the box-like space 
between them are two wedged-shaped blocks N and a V-shaped 


PARKER TRANSMISSION FITTED IN PLACE OF THE COUNTERSH AFT 
OF AN ENGINE LATHE, 


block O. The blocks N are forced together by the springs P, 
and the power is transmitted by' block O being wedged in between 
blocks N. This mechanism is covered by the shell Q that is 
fastened to the sleeve head L. Тһе helical spring R is at the 
proper tension to carry the idle load, one end of this spring 
being fastened to shell О, and the other end to M. As the 
springs P force the blocks N together, these in turn hold the 
block O against its seat in M. 

In operation, the shock absorber revolves shaft B only, until 


SECTION AT А-А 


DETAILS OF SPRING COUPLING IN DRIVING SHAFT OF PARKER TRANS- 
MISSION. 


the key in this shaft enters the siot in one of the gears, C, into 
which it is forced by small springs. Now a single pair of gears 
is revolved until the slot in the meshing gear C, comes opposite 
key E, at which time the key is forced into position т C;, and 
now, when both keys are engaged, the working load is trans- 
ferred to spring R which, not being strong enough to take ths 
whole load, shifts it onto the blocks N and O, the block O 
forcing the blocks N apart until springs P offer resistance enough 


to permit the carrying of the load. The mechanism is thus 
engaged without shock or blow. 

The shaft reaching down from the transmission is operated 
by a handle on the lathe carriage, a pointer and scale being pro- 
vided to indicate which pair of gears is engaged. It can, how- 
ever, be readily operated by the ordinary shifting handle, if 
desired. 

Two years’. constant service on the lathe shown have not devel- 
oped any necessity for repairs or adjustment. It has also been 
applied to a 6-cylinder, 40 h.p., automobile and traveled over 
16,000 miles without any necessity for repairs. 


TREATED TIES. 


The rapid progress of wood preservation in the United States 
during recent years is disclosed in the rapidly increasing per- 
centages of treated ties in the total annual purchases. In 1908. 
23,776,060 ties were reported by the steam and electric roads as 
having been treated by them or purchased already treated, which 
was 21.1 per cent. of all of the ties purchased in that year. The 
corresponding percentages in 1907 and in 1906 were 12.9 and 11.5, 
respectively. Twelve large railroad companies are now running 
treating plants of their own, and a number of roads which do 
not maintain such plants either buy treated ties or have their 
ties treated after purchase. Altogether, there were in operation 
in the United States in 1908 about 70 wood preserving plants. 

In 1908 the steam roads treated 12,590,643 ties and purchased 
10,565,925 treated ties, the total for these roads being 23,156,568 
treated ties, or 21.8 per cent. of the total number of ties pur- 
chased by them, and 97.4 per cent. of the treated ties reported 
for that year. The use of treated ties is less general among the 
electric than among the steam roads. The electric roads treated 
after purchase 212,356 ties, and purchased in treated form 407,136 
ties, making a total of 619,492 treated ties, or 9.6 per cent. of the 
total number purchased by them.—From Bulletin No. 109 on 
Forest Products of the U. S. for 1908, issued by the Dept. of 
Commerce and Labor. 


RAILWAY STOREKEEPERS’ AssociATION.— The seventh annual 
convention of this association will be held at Planters’ Hotel, St. 
Louis, May 16, 17 and 18, 1910. The following subjects will be 
discussed: “By What Unit of Measure is the Efficiency of a 
Storekeeper Properly Determined ” “Economy in Mechanical 
Contrivances for Handling Material,” “Economy of the Piece 
Work System in the Handling oz Supplies.” Committee reports 
will also be received on “Recommended Practices" and "Classi- 
fication of Material" Secretary, J. P. Murphy, Box C. Collin- 
wood, Ohio. 


Tue Еһлміхс Авс Lamp.—The flaming arc lamp, using the 
so-called yellow carbons, after several years use principally as 
an advertising light, is now being used to a considerable extent 
for the lighting of foundries, machine shops, etc, where the 
rooms are high, and where it is desirable to hang lamps above 
the crane. The characteristic distribution of this lamp as now 
built is particularly adapted to high buildings since the maximum 
light is thrown directly downward. The light is very powerful, 
and suited for lighting large areas when hung high. When 
placed too low the light would be glaring and inefficiently distrib- 
uted.—G. Н. Stickney on “Illumination for Industrial Plants” in 
Proceedings of the Am. Inst. of Electrical Engineers. 


LUBRICATING Оп, CONSUMPTION BY THE RatLroaps.—The “Re- 
port of the Commissioner of Corporations on the Petroleum In- 
dustry,” in the issue of August 5, 1907, stated that 94 railroads 
paid out the enormous sum of $4,068,557 for lubricants during 
the period of one year, in or about 1905, and that the Pennsyl- 
vania System alone spent $385,933 for a similar purpose during 
a like interval—A. D. Smith before the Railway Club of Pitts- 
burgh. 


POWERFUL FREIGHT AND PASSENGER LOCOMOTIVES FOR А 


NARROW GAUGE RAILWAY, 


GENERAL DESCRIPTION OF A MALLET COMPOUND 2-6-6-2 TYPE AND A 
PACIFIC TYPE LOCOMOTIVE RECENTLY CONSTRUCTED FOR THE CENTRAL 
SOUTH AFRICAN RAILWAYS BY THE AMERICAN LOCOMOTIVE COMPANY. 
THIS RAILWAY HAS А 3 FT. 6 IN. GAUGE AND THESE LOCOMOTIVES ARE 
AMONG THE MOST POWERFUL EVER PUT INTO SERVICE ON A NARROW 


GAUGE ROAD. 


About a year ago the American Locomotive Company built a 
2-6-6-о type locomotive 3 ft. 6 in. gauge for the Natal Govern- 
ment Railways of South Africa. This engine has been in service 
for several months and has fully met the expectations of the 
owners and proved most efficient and successful under the con- 
ditions existing on that road. On a 3.3 per cent. grade it 
easily handles 325 long tons, which is fifty per cent. more 
than the heaviest engines of other types can haul It passes 
through 19.5 deg. curves with less flange friction than do eight 
coupled locomotives with rigid wheel base. 

This company has recently completed another narrow gauge 
Maliet, that is to be put into service on the Central South 
African Railways, the conditions of which are very similar to 
those of the Natal Government Railways: the design in this case, 
however, being of the 2-6-6-2 type. In the same order are also 
included a large Pacific type locomotive, which in general design 
follows American practice and is provided with a fire tube super- 
heater. 

Referring first to the Mallet articulated compound locomotive. 
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The reversing mechanism is so arranged that the weights of 
the parts of the two sets of valve motions counter-balance each 
other. Reversing is effected by means of the builders' usual 
design of power reversing gear, except that in this case the 
reversing cylinder is operated by steam, as this engine is not 
equipped with compressed air. 

Wrought iron frames four inches wide are used. The rear 
frames have a single front rail integral with the main frame. 
while the front frames are fitted with double front rails. There 
is a single articulated connection between the front and rear 
engines. That part of the weight of the boiler carried on the 
front system is supported by a single self-adjusting sliding bear- 
ing provided with the builders’ usual design of spring centering 
device. 

The three pairs of driving wheels of the front system are all 
equalized together and with the leading truck by a single central 
equalizing beam, while the rear set of driving wheels are equal- 
ized in a similar manner except that the cross equalization is 
omitted and each side is equalized with the trailing truck by 
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NARROW GAUGE MALLET COMPOUND LOCOMOTIVE—CENTRAL SOUTH AFRICAN RAILWAY, 


It has a total weiglit of 225,000 lbs, of which 192,500 lbs. is 
carried on the driving wheels. As far as the features peculiar 
to the articulated type of construction is concerned, the design 
in general follows the builders’ standard practice. The high 
pressure cylinders are 18 inches in diameter by 26 inches 
stroke, and the low pressure cylinders are 28% inches in dianı- 
eter by the same stroke. The exhaust passages of the low pres- 
sure cylinders are carried forward to the front of the cylinder, 
where they connect to the branches of a "Y" pipe. This has а 
ball joint connection with an elbow connected by a pipe fitted 
with a slip joint with an elbow having a ball joint connection 
with the exhaust pipe in the smoke box. This arrangement was 
necessary in order to secure a proper length of flexible exhaust 
pipe so as to reduce the angle of its deflections when the locomo- 
tive passes through sharp curves. In order to provide room 
between the top of the cylinder casting and the smoke box for 
the flexible exhaust pipe it was necessary in this case to provide 
an offset of 538 inches in the bottom of the smoke box from а 
point 15/4 inches back of the center line of the exhaust pipe. 

Following the usual practice, the high pressure cylinders are 
equipped with piston valves and the low pressure with Allen- 
Richardson balanced slide valves, both being operated by a 
simple design of the Walschaert valve gear. 


means of an equalizing beam which fits into a pocket in the truck 
center pin. This arrangement gives a three point suspended 
engine. 

The boiler is of the radial stayed straight top type and the 
barrel measures 72% inches in diameter inside at the first ring. 
The design incorporates an 18 inch combustion chamber, the 
bottom of which is laid with fire brick. 

There are 271 tubes 214 inches in diameter and 20 feet long, 
which provide a heating surface of 3,167.7 sq. ft. The total 
heating surface of the boiler is 3,324.8 sq. ft. This gives a ratio 
of total heating surface to the volume of equivalent simple 
cylinders of 281. The firebox is 107 15/16 inches long and 66 
inches wide, and provides a grate area of 49.5 sq. ft. Following 
English practice, the inside firebox is made of copper, the crown 
and side sheets being in one piece, and copper staybolts are used 
for the water-space stays. 

Both trucks are of the radial center bearing, swing bolster type, 
with journals outside of the wheels. The bolster is suspended 
by 3-point or stable equilibrium hangers. The frame, which is 
of cast steel, of light but strong construction, is in three parts. 
The main frame has two arms on each side which extend outside 
of and partially surround the wheel, and between the ends of 
these arms the section forming the pedestal for the journal box 
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is securely bolted. Coil springs seated on top of the boxes trans- 
mit the loads to the journals. 


As the engine is designed to pass through curves of 350 feet 
radius it was necessary, in order to provide the required truck 
swing and bring the point of support as low as possible, to sus- 
pend the bolster underneath the axle and employ a long center 
pin, which is built up in two parts, the lower one straddling the 
axle. 

The Pacific type locomotive is the heaviest narrow gauge pass- 
enger engine on our records, and in working order has a tota! 
weight of 155,000 pounds, of which 106,000 pounds are carried 
on the driving wheels. 

The design was prepared Ьу the builders and follows, іп gen- 
eral, American locomotive practice, which will afford an excellent 
opportunity for determining the relative efficiencies of the Eng- 
lish and American designs by a comparison of the results 
obtained with the engine here illustrated and others of the same 
type built by English locomotive manufacturers. | 

With 62 inch driving wheels апа a maximum tractive effort of 
28,800 pounds, the most difficult problem in connection with this 
design was to provide sufficient boiler capacity to meet the 
requirements without exceeding. the maximum allowable height 
of 7 ft. 8 in. from the top of the гай to the center of the boiler. 
In this case the difficulty was very satisfactórily overcome by the 
application of highly superheated steam. 

The superheater is the builders’ latest design of fire tube type 
with side steam headers and of the double loop type arranged to 
give a high degree of superheat. It provides a heating surface 
of 363 square feet. This is 10 per cent. of the tube heating sur- 
face, which approximates very closely the ratio recommended by 
German locomotive designers, in which country the application 
of superheated steam has reached its highest development. 


relation to the main and truck frames and in proper alignment 
with and full bearing on the journal boxes. This construction 
eliminates the necessity for outside supplementary trailing frames. 
thereby effecting a considerable reduction in weight, which т 
standard gauge trucks amounts to from 2,500 to 3,000 pounds. 

The spring seat fits freely in a central opening formed in the 
spring seat guide and is carried on a trunnion block which passes 
freely through a longitudinal opening in the spring seat, and is 
provided with pivot ends carried in bearings bolted.to the under 
side of the spring seat guide. The trunnion block is coupled to 
the spring seat by means of a transverse pin passing through 
both, the whole thus forming a universal joint connection. With 
this construction the spring seats can easily adjust themselves 
to any change in the position of the journal boxes relatively tu 
the main frame. The spring seat guide slides between the jaws 
of the cast steei yoke, thus providing for the rise and fall of the 
journal boxes relatively to the main frame. Between the spring 
seat and the top of the journal box is interposed a cast iron 
friction plate. The upper surface of this plate is designed to 
form three inclined surfaces, the central sloping in an opposite 
direction to those on each side, but at the same angle. The 
corresponding surfaces of the spring seat are similarly inclined. 
This provides double inclined bearing ‘surfaces, the action of 
which furnishes a resistance to the transverse movement of the 
truck, and assists the spring centering device in restoring the 
truck to its normal position when the locomotive enters a tangent 
after passing through a curve. 

A boiler of the Belpaire type with a copper firebox in accord- 
ance with the usual English practice has been used. The throat 
sheet and back head are inclined so as to throw the center of 
gravity as far forward as possible, thereby bringing more weight 
on the driving wheels and reducing the load on the trailing truck. 


POWERFUL NARROW GAUGE PACIFIC TYPE LOCOMOTIVE—CENTRAL SOUTH AFRICAN RAILWAY, 


Full advantage has been taken of the application of highly 
superheated steam to use large cylinders and a low boiler pres- 
sure. The cylinders are 21 inches in diameter by 28 inch stroke, 
and the boiler carries a working pressure of 170 pounds per 
square inch. 

Ten inch piston valves are employed; and following the most 
approved practice, both the valve and piston rods are provided 
with front extensions. 

An interesting detail of the design is found in the new arrange- 
ment of the piston rod extension guide, which is so constructed 
as to be self-centering. 

Another interesting feature of the design is the trailing truck, 
which is a modification of the company's new design of outside 
bearing radial truck that has been successfully applied to a 
number of recent Pacific type 1ocomotives built by them. In 
the truck here applied the modification consists in the use of 
a spring yoke rigidly secured to the slab frame instead of 
one hinged. to the frame. Тһе important advantages »i 
this type of trailing truck, as compared with the older type 
of outside bearing radial truck, are: greater simplicity of con- 
struction, material reduction in the dead weight of the engine, 
and a more perfect maintenance of the springs in their normal 


The fire box is 78 inches long and 65 inches wide, and provides 
a grate area of 35 square feet. This gives a ratio of grate area 
to equivalent heating surface of 70.6. Тһе firebox is supported 
by a steel expansion plate at the back end, while the support for 
the front end is furnished by a steel waist plate located just back 
of the rear pedestal. 

The tender is of the 8-wheel type, being fitted with a U 
shaped tank having a water capacity of 4,000 gallons and space 
for 10 English tons of coal. The tender trucks are of the equal- 
ized pedestal type. | 

Steam brakes are applied to all the drivers, and in addition the 
engine is equipped with a vacuum brake which acts on the tender 
wheels and is provided with a connection for the train line. 

The principal ratios and dimensions of both designs are given 
in the following table: 


GENERAL DATA. 


а РЕ 2-6-6-2 4-6-2 
MSMR Ч РИ А 8 ft. 6 in. 8 ft. 6 in. 
SETÉIDE Litus EG E dp wai a UR X do MAGIS. Сы: Freight Passenger 
Pel ed sr ce қозы ME Qd Eo POCO Жайлы PR eda а Bit. Coal Bit. Coal 
ТТаспур еНбгї 545% рок ISIIITIT 48,100 Ibs. 28,800 lbs. 
Weight in working Order... oia vecors 225,000 Ibs. 155,500 Ibs. 
Weight оп ІЖГІТЕРЕ ci uiris VERRE RR A MIA E 06A 192,500 Ibs. 106,000 lbs. 
Weight of engine and tender in working order 352,000 Ibs. 259,800 lbs. 
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Уре de $3874 € (EX) 3E ТТ 2-6-6-2 4-6-2 
Wheel basé, driving. АР ка жя же» 8 ft. 4 in. 11 ft. 2 in. 
Wheel base, total..... ИЯ о ыста.” 29 ft. 8 in 
Wheel base, engine and tender............... 65 ft. 6 in. 54 ft. 11% in. 

RATIOS. 
Weight on drivers — tractive ебогі................. 4.05 8.68 
Total weight + tractive ебогі...................... 4.68 5.40 
Tractive effort X diam. drivers + heating surface..666.00 901.00 
Total heating surface -- grate агеа............... . 67.00 56.60 
Firebox heating surface + total heating surface, %...4.70 6.70 
Weight on drivers -- total heating surface.......... 57.80 53.50 
Total weight + total heating sis ЫМ an GR NOR RA CI M RÀ 67.60 78.50 
Volume equiv. simple cylinders, cu. ft Tee eee 11.80 11.20 
Total heating surface + vol. equiv. cylinders...... 281.00 177.00 
Grate area - vol. equiv. cylinders.................. 4.20 3.12 
CYLINDERS. 

REIR азы А РНР Compound Simple 
Diameter and stroke ЖЕЛЕКТҮҮ ..18 & 28% x 26 in. 91 х 98 іп. 
VALVES. 

Kind, ҮН. Р aure web Rs. И ЗА Piston Piston 
Kindi Б СЕ 99 r2 0 ТЕ Slide — - 
Greatest ‘travel, Н. Боь»5.2545:3»5>5»%-%544:4%-2%»5:%4» 5 in. 5% in. 
Gréatest travel, ТР оао 5% т. -- —- 
Outside lap, ТЕК И l in. l in. 
Ountatde Tim. Lu Busca esed CENE d rex dt SiS vas 7$ in. - 
Inside clearance .....2.....................-.. 3/16 in. I$ in. 
Lead За ful geara као 3/16 in. М in. 
WHEELS 
Driving, diameter over tires ...................... 46 in. 62 in. 
Driving, thickness of їїгез......................... 3 in. 3 in. 
Driving journals, main, diameter and length...8 x 10 in 9 x 10 in 
Driving journals, others, diameter and length...8 x 10 in 8 x 10 in 
Engine truck wheels, diameter.................. 2816 in. 28% in 
Engine truck, journalé.a ИСО 514 x 10 in. 5x 8 in. 
Trailing truck wheels, diameter................. 98% in. 33 in. 
Trailing. rack ЖЕ ПАРИ АРЕАЛА 6514 x 10 in. 6 x 12 in 
BOILER 
ӘНДЕ” И НЕТ Straight Belpaire 

orking pressure ............... ед Vara eN 200 lbs. 170 lbs. 
Outside diameter of first тіпр................... 7334 in. 62 in. 
Firebox, length and width.................. 108 x 66 in. 78 x 65 in. 
Firebox plates, їһїсКпев5......................... Ya in. % іп. 
Aube plates; ан ПРУТ 1 & 34 in. 1 & Xj in. 
Firebox, water врасе................ F. 4, S. & B. 3% іп. F. 4, S. & B., 3 in. 
Tubes, number and outside diameter......... polars іп. 132—2% in. 
Tuben length С И АВ 0 ft. 18 ft. 2 in. 
Heating surface, їцЬез.................... 3,167.7 e ft. 1,848 sq. ft. 
Heating surface. firebox: eses эз Qe v ro imis CA 156 sq. ft. 135 sq. ft. 
Heating sucface; ЗО: граната нач 3,324.2 sq. ft. 1,981 sq. ft. 
Superheater heating ѕигѓасе.................... —————— 363 sq. ft. 
Sy (A lo МЕТ 49.5 sa, ft. 35 sq. ft. 
Sree Stack: diametër ооо AR ani ( in. 14% in. 
Smokestack, height above rail............. 12 ft. И іп. 12 ft. 9% in. 

TENDER 

Wheels, diasietet oua Idus ona aaa AR ES RE 3314 in. 3314 in. 
Lis eges diameter and length............. 5Y% x 10% in. 5 x 9 in. 
ater Capacity УИ 5,000 gals. 4,000 gals. 
Coa CADECILE оо жеен» еже 10 long tons 10 long tons 


AN ELECTRIC STORAGE BATTERY CAR 


Edison nickel-iron storage batteries have been in use for sev- 
eral years in automobile service with excellent results and have 
recently been arranged for driving street cars, the illustration 
showing the exterior and interior appearance of a car, which has 
been in experimental use for several months and has recently 
been put into service on the 28th and 29th street lines in New 
York City, displacing some of the horse cars. It has been found 
to work well оп grades of 8 per cent. and has been driven up а 
IO per cent. grade. The cost of current in this service has proven 
to be but two cents per car mile. 

It is of the single truck vestibule type, the body being very 
carefully designed to obtain minimum weight. There are no 
body end doors, the vestibule being completely closed instead. 
Hand rails of white enameled steel have been installed to serve 
in place of straps, to help carry the roof and to hold the lighting 
fixtures. The lighting wires are enclosed in these tubes and no 
lighting fixtures are carried from the extremely light roof. 

The car body is mounted on a single four-wheel truck of 
6 ít. 6 in. wheclbase. The truck frame is of steel shapes welded 
at all joints by the oxy-acetylene process. The journal housing 
and all castings are of steel. The bearings are of the ordinary 
railway type, but were ground with extra care. The truck axles 
are of 2/%-іп. diameter steel and are divided іп the center, а steel 
aligning sleeve being provided to permit the free rotation of 
each wheel witk respect to its mate, as in automobile designs. Ц 
is believed that considerable power will be saved by using this 
form of axle. The wheels are of steel 28 in. diameter. Тее- 
scope steel spring seats are provided between the truck and the 
car body, thereby giving a free upward movement, but confining 
the side and end swaying to within % in. This reduction in the 
side and end movement has also greatly simplified the braking 
mechanism. 

The batteries are placed under the longitudinal seats in a 
lattice steel electrically-welded girder frame weighing 153 lb. 


The frame on each side forms a box for the batteries, a sup- 
port for the side posts and a firm bracing for the entire car. 
Each frame is bolted to the adjacent cross sills, side sills, sidc 
posts and end bulkheads, and through its connection with the 
vertical hand rails it helps to carry the roof. It has been found 


that, as a result of this novel construction, there is only a deflec- 
tion of .003 in. when the car body carries a load of two tons in 
the center. 

The storage battery consists of 200 type A-4 cells for trac- 
tion and 10 cells for lighting. These cells are separately соп- 
nected when working, but are in series when they are being 


STORAGE BATTERY STREET CAR. 


charged. This arrangement keeps the lights immune from 
variations in voltage when the car is running. The capacity of 
the battery is such that it can run the car for 150 miles without 
recharging. Тһе motor equipment now mounted on the truck 
consists of two 5-h.p. 110-volt motors of Northern Electric 
manufacture, capable of attaining a maximum speed of 15 
m.p.h. and a scheduled speed of 8 m.p.h. when there is an average 
of 14 stops per mile. Тһе motors are connected to opposite 
axles by Renold chains. The truck can be used to carry four 
motors driven independent, one for each wheel, if desired. The 
controllers are of the Cutler-Hammer type arranged as follows: 
First step, batteries ш multiple at 50 volts, motors in series; 


INTERIOR SHOWING STORAGE BATTERIES UNDER THE 


SEATS. 


second step, batteries in multiple at 100 volts, motors in series; 
third step, batteries at 100 volts, motors in multiple. It will be 
understood that no fixed resistances are used as the voltage is 
built up tnrough cell combinations. The power consumption of 
this car when accelerating at т m.p.h.p.s. is about 3% kw. and 
when running about 11% kw. The weights of the several parts 
are as follows: Car body, 3,500 lb.; truck and electrical equip- 
ment, including two motors, 3,500 1}. ; batteries, 3,000 lb. Adding 


May, 1910. 


the weight of 26 seated passengers at 150 lb. each, gives the 
equipment a total weight of 13,900 Ib. 

The car body, truck and equipment were designed by Ralph 
Н. Beach, of the Edison Storage Battery Company, New York. 
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SIGNAL INsTRUCTION Cars.—The Pennsylvania Railroad has 
just equipped the divisions between Philadelphia and Pittsburgh 
with cars fitted with apparatus for giving instruction and ex- 
amination in signals of all kinds. 


—— —M— M—— o 2 


THE RAILROAD CLUBS. 


Михт 
CLUB MEETING TITLE OF PAPER AUTHOR | SECRETARY ADDRESS 
Canadian May 3 Annual Meeting, Election of | Jas. Powell P. О. Вох 7, St. Lamberts, Montreal, Que. 
cers 
Central May 13 Present Status and Tendencies| F. Darlington ІН. D. Vought 95 Liberty St., New York 
of Railroad Electrification in | 
merica 
New England May 10 . с. H. Frazier 10 Oliver St., Boston, Mass. 
ew York May 20 Inequalities of Expansion in| D. К. McBain H. D. Vought 95 Liberty 56, New York 
Locomotive Boilers and Pos- 
Шея of Eliminating the Ф 
ect Therefrom 
Northern May 28 Traffic А E Roy Hall lc. L. Kennedy 401 WS Superior St., п Міп 
а М к cam Turbines . M. Herr ЕЕ d emen E nes k Е. Жолы Y Office, Pittsburgh, Pa. 
ichmon ay ntertainment | ohinson ichmon 
Southern May 19 А. ее 218 Prudential Sot Atlanta, Ga. 
St. Louis May 13 В. W. Frauenthal ! Union Station, ЭБ ouis, М 
Western May 17 | W. Taylor 390 Old Colony Chicago 
Western Canada May 9 Should the Brake Power on|Thos. Clegg V. H. Rosevear |199 Chestnut 5 Мар. ап. 


Freight Cars Be Increased? 


M. C. B. RULES OF INTERCHANGE. 
NEW ENGLAND RAILROAD CLUB. 

At the March meeting of this club a committee consisting of 
J. W. Marden, J. E. Sheeh? 2, and Edmund Rice presented a re- 
port to the effect that the New England Railroad Club recom- 
mended a method of interchange known as "the repair, run or 
transfer system," which will make car owners responsible fo: 
the cost of repairs of all defects, except those caused by derail- 
ment or wreck. This report was discussed at some length, there 
being advocates of accepting it as it stood and also of amending 
it. The M. C. B. rules of interchange were very thoroughly dis- 
cussed in this connection and it was finally voted to accept the 
report of the committee and forward it to the arbitration com- 
mittee of the M. C. B. Association. 

The annual report of the secretary showed a membership of 
527 and the treasurer's report showed a balance of over $1,700 
on hand. The following officers were elected: President, John 
Lindall, Supt. R. S. & S, Boston Elevated Ry.; vice-president, 
J. A. Droege, Supt., N. Y, N. H. & H. R. R.; treasurer, Chas. 
W. Sherburne. 


THE STRESSES DEVELOPED BY COLLISION OF 


FREIGHT CARS. 
NEW YORK RAILROAD CLUB. 


Col. B. W. Dunn presented an excellent paper on the above 
subject at the April meeting of this club. The theory was dis- 
cussed at some length and following this the results obtained by 
a series of tests on the Pennsylvania Railroad were presented. 
An abstract of this paper will be given in a later issue of this 
journal. 


— 


THE FUNDAMENTAL PRINCIPLES OF EFFICIENCY. 
RAILWAY CLUB OF PITTSBURGH. 


Harrington Emerson presented a brief but most comprehen- 
sive paper at the February meeting of this club. In it the laws 
governing the principles of efficiency were condensed to eight in 
number, each being named and briefly discussed by the author. 

This paper was discussed at some length by L. H. Turner, 
whose remarks are well summed up in the following quotation: 
*Our country is suffering from too many 'short time record mak- 
ers' giving short spectacular performances but who eventually 
sink into obscurity. Every mechanical man in charge of a large 
equipment is prompted not only by personal pride but by desire 
to maintain a good position among other lines for the cost of 
maintenance; he is willing and glad to follow any new methods 
that will aid him, but does not like to have impossible perform- 
ances held up as a model for his guidance. The work in whicn 
Mr. Emersbn is engaged should be prolific with good results, but 
we believe he has placed his standards too high and has aimed 


at results which can never be attained and in consequence are 
not taken seriously." 

The paper was also discussed at some length by I. B. Thomas, 
William Elmer, P. ). Conlon, Е. H. Stark, W. L. Kinsell, W. J. 
Powers, W. J. Schlacks, and others. 


ECONOMY IN LOCOMOTIVE REPAIR SHOPS. 
WESTERN CANADA RAILWAY CLUB. 

W. В. Smith. general foreman of the Canadian Northern Rail- 
way shops, presented a paper on the above subject at the March 
meeting of this club. He considered a number of different feat- 
ures in connection with repair shops, where a little study would 
bring about very large savings. Among these were the use of 
the crane over the yard where heavy material is stored, doing 
away with the services of a large number of men, and the pur- 
chasing of the proper grade and quantity of material. The ex- 
pense from delay of delivery of ordered material was shown to 
be very large and the matter of proper form for accounts was 
considered at some length, a description of the method being used 
on the Canadian Northern Railway being given. А spirited and 
general discussion, which added much to the value of the paper, 
followed its presentation. Men from all different departments 
suggested ways in which economies could be made. 


ECONOMICAL AND PROPER HANDLING OF 
MATERIAL IN THE STOREHOUSE. 
NORTHERN RAILWAY CLUB. 

J. E. Chandler, storekeeper of the Duluth & Iron Range Rail- 
road, presented a paper at the February meeting of the above 
club which briefly considered a few features in connection with 
the proper handling of storehouse material. Attention was 
drawn to improper practices that have become customary on most 


railroads. 


ANNUAL MEETING. 
ST. LOUIS RAILWAY CLUB. 


At the annual meeting of the above club on April 8 the follow- 
ing officers were elected: President, E. A. Chenery; first vice- 
president, Н. С. Pfeifer; second vice-president, Charles Bur- 
lingame; third vice-president, J. P. Carothers; secretary, B. W. 
Frauenthal; treasurer, C. Н. Scarritt; members of executive 
committee, W. H. Elliott and Tipton Stilwell. 

Secretary Frzuenthal’s annual report showed that the present 
membership is 1,185, and that the club has a balance in its treas- 
ury of $3,737.08. He stated that the present holder of the club's 
scholarship will graduate from the University of Missouri this 
year and that the executive committee desired to bring before 
the members the necessity of selecting another person for the 
scholarship and of designating the institution to which he shall 
be assigned, so that the members may aid the committee in tak 
ing proper action. 


M————————— ——má—] _ 
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A DEPARTURE IN PLANING MACHINE CONSTRUC- 
TION. 


The rapid production and high grade finish demanded in the 


output of the modern planing mill and car shop has made neces-, 


sary and induced the adoption and development of new features 
to displace many older features of construction that in the past 


Another element of the difficulty has been experienced in the 
vibrations and jars of the cutterheads caused by the belts on 
the shafts, this factor being one of the most serious and difficult 
to eliminate. It was not unusual to see the mark left by the 
belt lacing on the stock each time that it went over the pulley. 
The difficulty of making two belts run exactly alike also added 
to the troubles attending the method of belting cutterheads. The 


NEW PLANING МАСНІМЕ--5. A. WOODS C9. 


had been accepted without question. But the possibilities of per: 
fect cutterhead work. and rapid feed have been appreciated within 
a comparatively short time, and the development of planing 
machines to take advantage of the latest devices is still more 
recent. 

One of the greatest difficulties in obtaining perfect cutterhead 
work has been due to the almost impossibility of maintaining the 
proper condition in the cutterhead journals. It is known that 
under the high speeds of planing machine cylinders and the 
increased size of belts necessary for fast feed, the wear of the 
journals is very rapid and soon destroys the accuracy of апу 
adjustment that may be made. Then again the lubrication of 


importance of the factor of belt slippage in the problem will be 
appreciated when it is considered that a difference of .o1 of ап 
inch in the diameter of the cutterhead pulleys means a difference 
of from ten to twelve feet in the amount of belt travel at the 
ordinary planing mill speeds, the difference being exaggerated 
by variations in thickness and tension of belts. 

The necessity of the operator’s working about the cutterheads 
in truing them off while they are running at full speed made the 
belting of cutterheads on the front or operating side of the 
machine somewhat dangerous, and accidents to operators have 
resulted from the breaking of belts while the operator was in 
the line of belting. 


REAR VIEW OF NEW PLANING MACHINE. 


long cutterhead boxes has always been considered a very difficult 
problem and almost impossible of attaining to any degree of 
satisfaction or reliability. When it is considered that the pull of 
the cutterhead belts while working may be as high as 1,500 
pounds and the journal speed as high as 3,200 feet per minute, 
under these strains it is not surprising that a great deal of diffi- 
culty is experienced. 


Convenience and accessibility on the operating side of anv 
machine, allowing the removal of the cutterheads, taking out 
defective pieces, etc., are desirable. To accomplish these results, 
to eliminate the objectionable features of belting upon the cutter- 
head direct, and of belting troubles generally, the S. A. Woods 
Machine Company, Boston, Mass, has developed its one-side 
coupled drive, in which one belt is used for each cutterhead, and 
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the belts are placed on the back side of the machine, each driving 
a cutterhead pulley supported by boxes entirely independent of 
the cutterhead itself, a connection being made between the two 
by a flexible coupling. This coupling is claimed to absorb ail 


BEADING OR FROFILING ATTACH MENT FOR PLANING MACHINES. 


vibrations transmitted to the pulley by the belting, thus leaving 
the cutterhead journals without the strain of the belts or other 
disturbing influences. 


This improvement permits the use of very short journals upon 
the cutterhead, these journals being efficiently lubricated by 
improved oiling devices, thus rendering easy the maintenance oí 
ideal running conditions. This design also makes possible the 
instant detaching of the cutterhead from the spindle, leaving it 
{тее to be turned when setting up and without disturbing the 
belts in any way. Another new feature embodied in this one 
side driven planer is the new Woods Beading or Profile attach- 
ment which can be applied at the feeding out end of the machine. 
This new attachment carries all the knives for taking the 
formed cuts usually done on the top and bottom heads, and 
enables the operator to keep the full number of straight knives 
on these heads, ready for all classes of work. At the high speeds 
planers are now being run, when it is desired to work profile 
cuts with the formed knives on the top or bottom heads, it is 
necessary to greatly reduce the feeds. Тһе new beading or 
profile attachment has been brought out to eliminate this. 

The attachment is placed at the feeding out end of the machine 
and is made either single or double, as desired. Тһе upper 
attachment is provided with a shoe or chip breaker, which rides 
upon the face of the stock, and is at all times positioned thereby. 
the cutterhead has a fixed relation to this shoe and any vari- 
ation in stock does not effect the depth of cut taken. It will 
thus be seen that no damage can be done to the attachment i* 
more than one piece of stock should be fed to it at a time. 
Vertical adjustment is provided for the cutterhead spindle, to 
regulate the cut. Both heads may be adjusted horizontally or 
vertically while in operation, and the attachment may be instantly 
put into or taken out of operation while the machine is running. 
Thus when it is desired to change from working siding or 
formed stock to flooring, or vice versa, the change is made very 
quickly. A detachable end bearing is provided for each spindle 
for steadying it, and suitable guides are furnished. The cutter- 
heads are circular discs of steel, the width depending upon th? 


size of cutters required. They are fitted with clamps and may 

be located at any point on.the spindles. High speed steel cutters 

are used and quick means are provided for adjusting with rela- 

tion to each other. The bottom table is arranged to swing down 
for accessibility to the heads. 


The S. A. Woods Machine Company may be 
said to have fairly earned the title of “Planer 
Specialists" by concentrating its attention upon 
wood planers, and the No. 20 is the practical re- 
sult of this specializing and the concrete demon- 
stration of the higher efficiency to be attained 
through such concentration. Millmen who are 
contemplating the installing of planers will do 
well to look into this new type of machine. 


HYDRAULIC BENDING MACHINE 


For bending pipe, structural sections, metal 
bars, etc., the Watson Stillman Co., of New York, 
һауе recently perfected a very powerful hydraulic 
machine which is made in two sizes. The frames 
and cylinders arc of cast iron, the latter being 
copper lined. The rams and bending pins are of 
machinery steel and a positive stop is provided 
to prevent the ram from passing out beyond 
a safe limit. 


The illustration shows the smaller size of this 
machine, which is capable of exerting a power of 
25 tons under a hydraulic pressure of 2,200 lbs. 
per square inch. The table is 2 ft. long by 3 ft. 
4 in. wide and is provided with 18 round holes 
staggered in rows which are symmetrically 
placed with respect to the ram; 3% in. dia- 
meter pins can be placed in any of the holes or the work 
can be held by bolts set in the slots on the top and sides of 
the table. The ram has a travel of 8 in. and is provided with 
a counterweight for bringing it back to the beginning of the 
stroke. Its center is customarily 214 in. above the table, but can 
be varied if desired. The operation of the ram is controlled by 
a stop and release valve at the side of the cylinder. 


HYDRAULIC PIPE BENDER. 


The larger sized bender exerts a 30-ton pressure and has а 
table 4 ft. wide by 6 ft. long. In this case there are two opposed 
7-in. ‘cylinders of 12-in. stroke, arranged to operate in either 
direction, The double-headed ram extends between them and 
works in machined guides in the top of the table, its top being 
flush with that of the table. It carries a large vertical bending 
pin. The operation of this press can be controlled by levers at 
either corner of the table. «t works in general in the same man- 
ner as the smaller size, the table having 2т holes staggered in 
SIX TOWS. 
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ADJUSTABLE SPEED MOTORS FOR DRIVING MACHINE 
TOOLS, 


To successfully operate the majority of machine tools, a 
motor having a wide range of speed is desirable and such motors 
are now being specified very generally. To answer this demand 


TRIUMPH CONSTANT SPEED MOTOR. 
the Triumph Electric Company, of Cincinnati, has developed an 
adjustable speed motor, the special features of which are as fol- 
lows: Wide adjustment of speed, constant speed maintained at 
any given speed, constant horse power at any speed, heavy over- 
load capacity, and motor will run without sparking at any speed 
or load within the capacity of the motor and in either direction 
of rotation without shifting the brushes, which are immovably 
fixed. қ 

The sparkless feature is obtained by means of commutation 
poles placed midway between the main field poles and wound 
with coils in series with the armature, so that the strength of 
these poles depends upon the load on the motor and is therefore 


SECTIONAL VIEW OF TRIUMPH CONSTANT SPEED MOTOR 
SHOWING COMPENSATING COILS, 


proportional to the armature reaction. This is true irrespective 
of the direction of rotation, so that the points of commutation 
are always in a field of such magnetic strength that sparkless 
commutation at all loads and all speed variations is obtained. 
This method of construction permits heavy overloads to be 
carried with ease and safety. 

The illustration shows one of these motors with the front 
bracket removed and reveals the commutation poles. The abso- 
lutely sparkless operation insures long life for the commutator, 
smoother running for the motor, and less wear and tear on the 
brushes. Higher efficiencies are also obtained, due to the lower 
iron and commutator losses. 

These motors develop the greatest torque at the lowest speed, 
and since the majority of machine tools require a heavy starting 
torque, they are especially suited for this purpose. 


MEN WANTED. 


YOUNG TECHNICAL GRADUATES to learn the steel foundry busi- 
ness; excellent opportunity for men of the right character; also 
draftsmen experienced in railroad designing. 


POSITIONS WANTED. 


DESIGNER with a railroad supply company; has had long and 
very thorough experience im railroad shops and drafting rooms 
and can furnish excellent references as to ability; at present 
chief draftsman with one of the largest railway systems. 


ASSISTANT TO SUPERINTENDENT OF Мотіуе Power or GENERAL 
INSPECTOR—Man with 20 years’ railroad experience; technical 
education; has held all positions, from fireman to master me- 
chanic, and from machinist to mechanical engineer; a hustler 
who can show results; is an expert on fuel tests, spark throwing, 
front end and draft arrangements. 


MECHANICAL ENGINEER OR CHIEF DnarrsMAN.—Has had long 
experience in the drafting room of railways principally in the 
South and Southwest; is at present chief draftsman on one of 
the systems in the latter territory. 


СнтЕЕ DRAFTSMAN, or outside work requiring similar qualifi- 
cations by a technical man; seven years’ railroad experience; 
now employed on a western railroad as leading draftsman on 
locomotive and electrical work. 


Master MECHANIC or general inspector; technical man with 
15 years valuable general experience; occupied position as round 
house foreman, general piece work inspector, general foreman, 
master mechanic, general inspector, assistant city editor and finan- 
cial editor on metropolitan paper, wishes position after July 10. 
when he will return from a tour of inspection on foreign rail- 
roads. 


CHIEF DRAFTSMAN, or assistant master mechanic; Purdue grad- 
uate, experienced in all motive power departments; served 2s 
roundhouse foreman, shop investigator and other similar posi- 
tions; is willing to go into the supply business, but prefers rail- 
road work; salary over $150 per month. 


BOOK NOTES. 

Engineering Index Annual, 1909. Bound in cloth. 471 pages. 
615 by 9% in. Published by the Engineering Magazine, 140 
Nassau street, New York. Price, $2.00. 

This forms the fourth volume of the annual and the eighth 
in the series cf the index, which combined gives a continuous 
index of the engineering and technical literature for the past 26 
years. While in general it follows the same scheme of classifi- 
cation that has proved so successful in previous annuals, the 
classification in this volume has been somewhat amplified and 
cross references have been more freely used. It incorporates 
references to practically every article of value that has appeared 
in any of the scientific or technical magazines during the past 
year and is based upon the monthly indexes published in the 
Engineering Magazine. The fact that it has not been found ad- 
visable to change the classifications is a good indication of their 
satisfactory arrangement and selection. No engineer’s library 
can possibly be considered complete without a set of these in- 


dexes. 


Valve-Setters’ Guide. By James Kennedy. Cloth. 5% by 7 in. 
57 pages. Illustrated. Published by Angus Sinclair Co., 114 
Liberty street, New York. Price, 50 cents. 

This book considers at some length the construction and ad- 
justment of the principal valve gears used on American locomo- 
tives. It describes the arrangement of the different designs by 
means of illustrations and contains instructions for the proper 
procedure in setting valves with each. 
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PERSONALS. 


H. F. Smith has been appointed a master car builder of the 
Chicago & Alton К. R., with office at Bloomington, Ill. 


J. M. Burke has been appointed district master mechanic of 
the Atlantic division, Canadian Pacific Ry., with office at Browns- 
ville Jct, Me. 


C. W. Van Buren has been appointed master car builder of 
the eastern lines of the Canadian Pacific Ry., with office at Mon- 
treal, Que. 


Charles H. Bilty has been appointed mechanical engineer of 
the Chicago, Milwaukee and St. Paul Ry., succeeding J. F. De- 
Voy, promoted. 


Е. Е. Patterson has been appointed district master mechanic 
of the western division, Canadian Pacific Ry, with office ai 
Moose Jaw, Sask. 


H. G. Huber, assistant master mechanic of the Pennsylvania 
R. R. at Philadelphia, has been transferred to Harrisburg, suc- 
ceeding W. J. Rusling. 


R. A. Pyne, master mechanic of the Canadian Pacific Ry. at 
Nelson, B. С., has been transferred to Calgary, Alta., succeeding 
W. E. Woodhouse, promoted. 


W. L. Harrison, superintendent of motive power of the North- 
ern district, Rock Island Lines at Cedar Rapids, Iowa, has re- 
signed to enter into private business. 


E. H. Wade, master mechanic of the Chicago & North West- 
ern Ry. at Chicago, has been appointed supervisor of locomo- 
tives, with office at Green Bay, Wis. 


C. M. Taylor, superintendent of motive power of the Rock 
Island Lines at Shawnee, Okla, has had his jurisdiction ex- 
tended over the entire Southern district. 


W. J. Rusling, assistant master mechanic of the Pennsylvania 
Railroad at Harrisburg, Ра., has been appointed foreman of the 
Enola, Pa., shops, succeeding H. T. Coates, Jr., promoted. 


P. A. Crysler, formerly general car inspector, Canadian Pacific 
Ry. Eastern Lines, has been appointed assistant general foreman 
of passenger car repair work at the Angus shops, Montreal. 


D. T. Main, heretofore locomotive foreman on the Canadian 
Pacific Ry. at Cranbrook, B. C., has been appointed district mas- 
ter mechanic at Nelson, B. C., suceeding В. А. Pyne, promoted. 


W. J. O'Neill, master mechanic of the Chicago, Rock Island 
and Pacific Ry. at Fort Worth, Tex., has been transferred to 
the Louisiana division at Eldorado, Ark, succeeding C. А. Mc- 


Carthy. 


Walter Liddell, general foreman in the locomotive department 
of the Chicago, Milwaukee and St. Paul Ry. at Dubuque, has 
been appointed master mechanic, succeeding J. J. Connors, pro- 
moted. 


C. A. McCarthy, master mechanic of the Louisiana division of 
the Chicago, Rock Island and Pacific Ry. at Eldorado, Ark., has 
been transferred to the Arkansas division, with office at Argenta, 


Ark. 


Tom Brown, formerly master mechanic of the Juniata shops 
of the Pennsylvania Railroad at Altoona, has been appointed a 


special representative of the Westinghouse Air Brake Company, 
with headquarters at 165 Broadway, New York City. 


Frank Hufsmith, formerly superintendent of motive power ої 
the International & Great Northern Ry., has been made receiver 
of the Oklahoma, Red River & Texas Ry., with office at Pal- 
estine, Texas. | | 


F. J. Harrison, division master mechanic of the Buffalo, 
Rochester & Pittsburgh Ry., has been appointed superintendent 
of motive power, with office at Du Bois, Ра., suceeding W. H. 
Wilson, resigned. 


W. H. Williams, master mechanic of the Buffalo, Rochester 
& Pittsburgh Ry. at East Salamanca, N. Y., has been appointed 
master mechanic of the Middle and Pittsburgh divisions, with 
офсе at Du Bois, Pa. 


T. J. Hamilton has been appointed district master mechanic ot 
the Chicago, Milwaukee & Puget Sound Ry., with office at Deer 
Lodge, Mont. He will have charge of the line between Harlow- 
town, Mont., and Avery, Idaho. 


J. J. Connors, district master mechanic of the Chicago, Mil- 
waukee and St. Paul Ry. at Dubuque, Iowa, has been appointed 
assistant superintendent of motive power of the lines west of 
the Mississippi river, with office at Dubuque. 


James F. DeVoy, mechanical engineer of the Chicago, Mil- 
waukee & St. Paul Ry. at Milwaukee, Wis., has been appointed 
assistant superintendent of motive power of the lines east of the 
Mississippi river, with office at Milwaukee. 


F. W. Williams, superintendent of motive power of the South- 
ern district of the Rock Island Lines at Fort Worth, Тех., has 
been transferred to the Northern district, with office at Cedar 
Rapids, Iowa, succeeding W. L. Harrison, resigned. 


— ы ee 
Е. J. Harris, master mechanic of the Iowa and Des Moines 
Valley divisions of the Rock Island Lines at Valley Junction, 
Iowa, has been appointed master mechanic of the Kansas City 
Terminal and the St. Louis division at Armourdale, Kan. 


T. W. McCarthy, master mechanic of the Arkansas division 
of the Chicago, Rock Island and Pacific Ry. at Little Rock, Ark, 
has been appointed master mechanic of the Indiana Territory 
and the Pan Handle divisions, with office at Shawnee, Okla. 


LeGrand Parish, who since 1906 has been superintendent of 
motive power on the Lake Shore and Michigan Southern Ry., 
has resigned to accept the presidency of the newly organized 
American Arch Co, which hereafter will conduct the business 
of the American Locomotive Equipment Co. of Chicago and the 
brick arch department of the Franklin Railway Supply Co. Mr. 
Parish was born at Friendship, М. Y., in 1866. His railroad 
carcer has been one of unusual activity and brilliancy. He en- 
tered the service of the Lake Shore and Michigan Southern in 
I889, since which time he has been chief clerk of the car de- 
partment, general foreman, master car builder, assistant superin- 
tendent of motive power, and superintendent of motive power. 
His remarkable rise can be attributed largely to his unusual abil- 
ity as an organizer. For a number of years Mr. Parish has taken 
an active part in the affairs of the Master Car Builders' and tlie 
Master Mechanics' Associations. At present he is second vice- 
president of the former and he also, at one time, served a term 
as president of the Western Railway Club. Тһе officers of the 
American Arch Company are: J. S. Coffin, chairman; LeGrand 
Parish, president; Charles B. Moore, vice-president; Samuel G 
Allen, secretary and treasurer. The principal office of the com- 
pany will be at 30 Church street, New York, with branch offices 
at Chicago, St. Paul, Omaha, Denver, Los Angeles and at San 
Francisco. 


. 
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CATALOGS, : 
IN WRITING FOR THESE PLEASE MENTION THIS JOURNAL. 


TRANSITE Аѕвсѕтоѕ Woop.—-The uses of this wood зге discussed in a cir- 
cular from the H. W. Johns-Manville Company, New York City. It is said 
to give splendid results when used for smoke jacks. 


VALVES.—AÀ new leaflet is issued by Jenkins Bros, New York, describing 
their quick opening Globe and Angle Valves. These valves are of the 
same high quality and similar in design to the regular Jenkins valves 
except that the spindles and bonnets are quadruple threaded with a coarse 
pitch. 


Exectric Force Віомев.—Тһе В. Е. Sturtevant Co. are sending out 
Bulletin No. 177, which illustrates and describes their new Electric Multi- 
vane Forge Rlower. It is claimed that this method of forge blowing роз- 
sesses many advantages over the method where a larger blower takes саге 
of several forges. 


VERTICAL Turret LATHES.—À very interesting pamphlet marked V-16, 
entitled “Тһе Vertical Turret Lathe for Machining Automobile and Gas 
Engine Parts" describes this new tool made by the Bullard Machine Tool 
Co., Bridgeport, Conn. It also contains a number of very good line draw- 
ings showing clearly the different operations in machining such parts. 


Woop's Locomotive Еве Box.—A pamphlet is being issued by the Wil- 
liam H. Wood Lecomotive Fire Box & Tube Plate Company, Media, Pa., 
which is given up largely to the reproduction of letters from various rail- 
road men concerning service and opinions on the value of this type of fire 
box for locomotive use. These letters are, in general, very complimentary 
to the value of this type of coristruction. 


Burning Есе, Orr.—The Springfield process for burning fuel oil under 
low pressure is very fully explained in an attractive manner by a catalog 
being issued by Gilbert & Barker Mfg. Co., Springfield, Mass. This process 
is remarkably simple and is largely automatic. It gives practically perfect 
combustion with furnaces which require no combustion chamber and are 
large enough for the material to be heated and no larger. 


Motor Cars.—Fairbanks, Morse & Co., Chicago, have just issued a very 
artistic catalog showing their gasoline motor cars, both for passenger ser- 
vice and inspection purposes. The catalog is probably one of the best books 
of its nature ever issued and is particularly interesting because the cars 
shown represent the progress in the manufacture of gasoline cars for track 
use, including the different types for all requirements of railroad work. 


BariuM-CHOLoRIDE, Furnace.—A leaflet is being issued by the. Rockwell 
Furnace Co., New York, illustratihg and describing the Barium-Choloride 
furnace that uses either oil or gas fuel for heating high speed steel tools, 
milling cutters, taps, dies, etc., for hardening. It will maintain а bath at 
uniform temperature that is under the accurate control of the operator, 
and largely eliminates the risk usually experienced in hardening high speed 
tool steels. 


Rotary Converters.—Bulletin No. 4728, recently issued by the General 
Electric Co., gives a very good description of the regulating pole rotary 
converter, which they have developed to simplify the wiring arrangements 
and to reduce the cost of auxiliary devices where the use of converters in 
connection with electric lighting and industrial power plants necessitates a 
variable ratio between the alternating and direct current voltages for 
charging storage batteries and other special requirements. 


Вот CurTERs.— Catalog No. 46 from the Newton Machine Tool Works, 
Philadelphia, describes a new Multiple Automatic Die Head very suitable 
for round house and repair shop work. This head is flexible in that it is 
fitted with chasers which are interchangeable, for four sizes of bolts, yet 
retaining the rigidity and accuracy of а solid die. Тһе catalog also соп- 
tains some good illustrations of bolt threading machines, rotary planers, 
cold saws, horizontal milling machines, and a duplex rod boring machine. 


Toon SrrrL.—Number 10 of “Ryerson’s New Technical Library," being 
issued by Joseph T. Ryerson & Son, Chicago, is а 64-page booklet containing 
& complete description of the various kinds of high speed and carbon tool 
steel that is handled by that company, together with complete directions for 
treating to insure the best results. Іп addition there are several pages 
devoted to tables of useful information in connection with steel. This com- 
pany handles thirteen different kinds of tool steel, several of which can be 
obtained in different grades. 


Вогт Ссттімс AND Еовксімс MacuiNEss.— The Acme Machinery Co., Cleve- 
land, O., is issuing a standard size catalog containing 162 pages given up 
to illustrations and descriptions of bolt cutting, nut tapping and forging 
machines. The detail construction of each of these machines is clearly 
shown by wash drawings and is discussed in a very thorough and interesting 
manner on adjoining pages. Тһе processes of manufacture are considered 
in most cascs, indicating the care with which the machines are made. Bolt 
cutters in many sizes and capacities are shown that are fitted with the new 
special adjustment Acme die heads, which are said to be the most important 
advance made in the construction of these machines in a long time. Тһе 
nut tappers are illustrated in a similar manner, as are also the forging 
machines. This is a most interesting and valuable catalog. 


issued by the Gisholt Machine Company, Madison, Wis. 
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Вокімс MiLLs.—Vertical boring and turning mills in any size ranging 
from 30 to 84 inch, inclusive, are.attractively presented in a catalog just 
The smaller size 
have a single swivel head and are driven by a 4 step cone pulley, giving 16 
table speeds available through the head stock and two speed counter shaft. 
The larger machines have a total of 12 table speeeds Any of these 
machines, however, may be motor driven if desired. Тһе catalog is 
arranged with an excellent photograph of the machine on one page and 
the principal dimensions and a brief description on the facing pago. It 
also includes illustrations showing the details of construction as well as 
the mills working on some locomotive parts. There are many new features 
on these mills that will be appreciated by the shop superintendent, 


KEEPING SHoP Kecorps oF BgLTiNG.—The average railroad shop buys а 
large amount of belting each year, which is chopped up and put on various 
machines throughout its plant as belting gives out. Few plants keep any 
record of the actual length of service of the belts on any particular 
machine. At the end of a year's time it is not definitely known whether 
the belt equipment for the various kinds of machinery in the shop has cost 
more than it should or not. Мо doubt railroad shops generally will he 
interested in a plan of keeping shop records which have just been gotten 
out by the engineers of the New York Leather Belting Company, 51 Веек- 
man street, New York City. Charts have been printed, which can be 
tacked up on every floor in a factory, and, by merely filling in certain 
blanks, entailing little or no trouble, at the end of the ycar, the exact record 
of belts on every machine on that floor can be absolutely checked up. In 
this age of cost reduction systems, a system of shop belt records of this 
sort should фе kept. Тһе belt record charts of the sort described above 
may be had by applying to the above company. 


NOTES. 


Summers SrEEL Car Co.—On account of the increase in its business 
during the last year this company announces that it has recently changed 
its offices to 2812 Henry W. Oliver Building, Pittsburgh, Ра. 


CLEVELAND Twist Окил Company.—After the first of May this company 
wil move its Chicago branch to 9 North Jefferson street, where grcatly 
improved facilities are afforded. 


FigTH-STERLING STEEL Co.—It is announced that A. E. Barker has been 
transferred from the Chicago office to Birmingham, Alabama. E. S. Jack- 
man & Co., 710 Lake street, Chicago, are the general agents for this stcel. 


FLANNERY Вогт Company.—It is announced that George E. Howard has 
been appointed eastern representative for the above company, general sales 
agent for the Tate Flexible Staybolt, with office at Pittsburgh, Pa. 


CLEMENT RESTEIN ComMPANY.—This company, of Philadelphia, manufac- 
turers of Belmont packings, bave opened a branch office and stock room at 
No. 11 Woodward avenue, Detroit, Mich., with E. N. Marcy, who was 
formerly connected with its general office as manager. 


Burton W. Могсе & Co., Капволр SuPPLIES.--On May 1 this company 
will remove its office to temporary. quarters in Suite 1008, People’s Gas 
Building, Chicago, until such time as the southern portion of the same 
building is completed, when it will occupy offices overlooking Michigan 
boulevard and Adams street. : 


Pressep STEEL Car Company.—Frederick Mortimer Robinson, who has 
been connected with this company for the past six years as sales agent, 
died of pneumonia on April 2 and was buried in Petersburg, Va., April 4. 
Mr. Robinson was 38 years of age and had formerly been connected with 
the Chesapeake & Ohio Railway Company. 


DearsorN Druc & CHEMICAL Worxs.—lIt is announced that after May 
1, 1910, the general offices and laboratory of the above company wili be 
located on the twentieth floor of the McCormick Building, Michigan avenue 
and Van Buren street, Chicago. Оп account of the extensive growth of 
its business it was found necessary to remove from its present quarters in 
the Postal Telegraph Building. 


Boston BEeLriNG CoMPANY.—The company advises that its arrangements 
with the Jewell Belting Co. of Chicago to act as its Western agent have 
been terminated and announces that it has opened a store at 17: 
Lake street, Chicago, with M. S. Curwen, manager of sales, in charge of 
the same. They will carry in Chicago an even more complete assortment 
of rubber belting, hose, packings and other mechanical rubber goods than 
in the past. 


Davis BOURNONVILLE CoMPANv.—This company, of 90 West street, New 
York, announces that the Ohio Welding & Mfg. Co., 828 West Sixth street. 
Cincinnati, Ohio, will act as its dealers. With this in view a large demon- 
strating plant has been installed, including not only the welding equip 
ment, but also the oxygen plant. The repair work will include everything 
to which the oxy-acetylene process can be applied. This company will also 
shortly open a demonstrating and repair shop at 2191 East Second street, 
Cleveland, Ohio. 


RAILROAD SHOP LAYOUTS 


A DISCUSSION 


OF THE FEATURES THAT INFLUENCE THE RELATIVE LOCATION OF 


THE STRUCTURES THAT MAKE UP AN AVERAGE RAILROAD SHOP PLANT. 


Е. KINGSLEY. 


The arrangement of the buildings comprising a complete rail- 
road repair shop is a matter subject almost entirely to conveni- 
ence in the handling of material There are, of course, other 
considerations, but, in the main, if it were not for the difficulty 
and cost of transporting the vast number of parts entering into 
the construction of locomotives and cars, between the various 
shops, any arrangement of buildings would be satisfactory. 

Manifestly, in cases where the shop site is restricted in sizc, 
conditions may arise whereby the desirability of convenient 
arrangement must be sacrificed to the necessity of getting all of 
the buildings into the space provided. However, such cases occur 
only where policy demands the retention of a shop within a 
large city where the cost of real estate is high, and present prac- 
tice shows а decided trend away from the custom of loading 
shop costs with a heavy surcharge on account of excessive 
ground values. In the great majority of cases, when new shops 
are proposed, the ground area is, within reasonable bounds, 
unlimited. 

In such cases of unrestricted area, similarity of practice on 
American railroads would point toward the possibility of a 
single ideal arrangement, unaffected by ordinary differences in 
conditions, and applicable in every case. Material handled be- 
tween the various departments and buildings is much the same 
in character and relative quantity for every railroad shop in the 
country; and for this reason each new railroad shop can hardly 
be considered as an entirely new problem with characteristics 
materially different from shops already in existence. Existing 
shop arrangements, however, indicate that there is no tendency 
toward uniformity. It is safe to say that there are not half a 
dozen shops in the countrv having marked similarity of arrange- 
ment. Nevertheless, every shop layout is affected by the samc 
set of general rules which are so well known, in fact, so self 
evident, as to be practically axiomatic. 

There is, or should be, a sound reason for everything that is 
done. Advocating the application of perfectly obvious common 
sense rules to shop layouts may seem superfluous; but, on the 
other hand, many obvious truths about shop layouts are often 
neglected. For example, it would be difficult to find an argument 
against placing the storehouse and machine shop near together. 
A great deal of material in small lots is continually passing 
between the two buildings, especially where any manufacturing 
of standard pieces goes on. The desirability of adjacent loca- 
tions is manifest, yet in a certain new shop, splendidly built and 
thoroughly organized, the storehouse is separated from the 
machine shop by a transfer table. Naturally, this results in a 
large and cumbersome sub-store in the machine shop, requiring 
double handling and charging of much material and occupying 
valuable floor space. The transfer table in front of thc blank 
storehouse wall is exactly comparable to the proverbial fifth 
wheel on a wagon. 

Another case of divergence from a perfectly obvious rule is 
found in another modern shop where the power house and the 
blacksmith shop are at extreme opposite sides of the group of 
buildings. The primary result has been that the pipe tunnel 
required for the live steam line to the steam hammers has alone 
cost as much as a good sized building, to say nothing of the 
cost of the pipe aud the continuous loss due to condensation. At 
the same shop the storchouse is found so close to the power 
house as to constitute a bad fire risk, and yet if there is any 


pair of buildings which can be separated without sacrificing 
efficiency it is the store and the power house. The power house 
requires stores not even semi-occasionally, while the storehouse 
needs power only for lighting and possibly elevators, and only 
a small amount of steam for heating. Such examples can be 
multiplied indefinitely. 

In general, every repair shop may be considered as having 
three departments—locomotive, coach and freight car. There is 
also, in every case, a power house, a storehouse, a blacksmith 
shop, a planing mill; and, in some cases, a wheel shop and also 
an iron foundry. For the purpose of citing the most obvious of 
the rules affecting the arrangement of buildings, the main depart- 
ments will each be considered with relation to the various sub- 
departments, namely, the blacksmith shop, machine shop, planing 
mill, power house, and storehouse. 

Taking up, first, the freight car department, it is, in most 
cases, a repair department only; and even is very likely to be 
composed merely of repair tracks for bad order cars. The num- 
ber of cars handled, however, makes it am important consider- 
ation. Аз it is probable that fifty cars are switched onto the rip- 
tracks for every locomotive set into the erecting shop, it is safc 
to say that the freight car department should be placed adjacent 
to the main line, even at the expense of the locomotives and 
coaches. By reducing the length of switching movements, соп. 
siderable time, trouble and even confusion, сап be avoided. 

Blacksmith shop work for this department is of evident im- 
portance. А vast amount of small blacksmith work has to be 
done for the car гераїгегѕ, and this should make it imperative 
that the blacksmith shop be near; in fact, adjacent to the repair 
tracks, unless one is sufficiently reactionary to duplicate facilities. 

Machine work for the department, excepting wheels, is not 
large in amount and is, in any event, rough. If a separate whecl 
shop building is put up, it is safe to say that it must be adjacent 
to the repair tracks, but in a plant too small to warrant a separate 
wheel shop building, and requiring machine work to be done in 
the locomotive machine shop, it is not necessarily axiomatic that 
the machine shop be adjacent to the repair tracks. Mounted 
wheels with good industrial track facilities are quite easily 
transported. 

Planing mill work for the freight car department is, of course, 
of absolutely primary importance. In a shop so large as to 
permit passing lumber through the planing mill in large lots to 
be held till needed in the finished lumber store, the necessity for 
locating the mill adjacent to the rip-tracks is not so much in 
evidence. However, in any event the finished lumber store must 
be convenient to the repair tracks, preferably adjacent to the 
freight car repair shop building, where one exists, on account of 
the greater probability of heavy work being there, rather than 
on the repair tracks. | 

The power house is manifestly an unimportant factor of the 
department. Мо power except air is used, and no steam for 
heating the repair tracks is necessary. | 

Stores for the department аге not widely diverse in character 
and sub-stores seem to be the rule at present. However, the 
quantity of material going from the storehouse to the depart- 
ment, especially to the freight car shop, is very large, and for 
all purchased material at least, if the storehouse is not adjacent 
to the freight car department, it necessitates double handling 
and, in fact, unnecessary duplication of facilities all around. It 
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is safe to say, therefore, that the storehouse should be adjacent 
to the freight car shop and as convenient as possible to the 
entire length of repair tracks. 

The coach department is of necessity a rather minor one. 
The number of coaches on the average road is relatively small, 
and this, combined with the class of work done on the coaches 
while in the shop, reduces the importance of the department in 
regard to its relative location. 

Blacksmith work is required in a fair amount, and conse- 
quently the blacksmith shop should, if permissible for a minor 
department, be located near the coach repair shop. 

Machine work, excepting wheels, is required only in small 
amount. Tire work is, of course, very heavy relatively. If a 
separate wheel shop building is considered it should be adjacent 
to the coach shop, but the same argument applies here regarding 
wheels as in the case of the freight department. 

Planing mill work, and especially cabinet shop work, is of vital 
importance, although the quantity of material is smaller than in 
the case of the freight car shop, and a positive rule can be 
safely made that the planing mill and coach shop should be 
adjacent. 

Stores for the department are generally small in quantity and 
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need not be considered of great importance. Power is also prac- 
tically negligible. 

This brings the matter up to the consideration of the locomo- 
tive department. In this there is a very strong and decided ten- 
dency toward having the erecting, machine and boiler shops in 
one building. This practice is backed by the very sound reason 
that boilers of to-day absolutely require crane service, and by 
extending the erecting shop this service can be obtained from 
cranes which have to be furnished for the erecting shop in any 
case. The small extra cost of having the boiler shop and ma- 
chine shop of the same height is more than balanced by the 
advantage of being able to take boilers off their frames and set 
them in the boiler shop, without putting them on trucks or even 
changing hitches. Tank work is necessarily done in the boiler 
shop on account of similarity of labor. | 

Blacksmith shop work for the locomotive department is, of 
course, of more importance than is found in any other depart- 
ment relation. Manifestly the blacksmith shop must be adjacent 
to the machine or erecting shop, preferably the former, as the 
distance of transportation of material is somewhat less, and the 
convenience greater. 

The machine shop is, in every case, a part of the main locomo- 
tive shop. 

Planing mill work is so small in quantity and is decreasing 52 
steadily as to be negligible. 

The storehouse must necessarily be adjacent to the machine 
shop, as the casting platform is usually a part of the storehouse 


| 


Freight Car IX жест ттт 
Shop 


and practically all castings have to be machined. Where manu- 
facturing is done this necessity is even greater on account of the 
double movement between the two buildings. 

Power is important and the power house should be adjaccrt 
to the locomotive shop, not only on account of the amount of 
power used, but also on account of the desirability of reducing 
the length of the pipe tunnel for live and exhaust steam and air 
piping between the two buildings. 

The relations of the three main departments with each other 
are, as before mentioned, unimportant, except in the cases where 
the wheel shop machinery is located in the locomotive machine 
shop. 

Of the sub-departments not covered by the foregoing, the 
power house may be said to necessarily be near to the locomo- 
tive shop, the blacksmith shop and the round house on account 
of the very large amounts of steam required in these buildings. 
It should also be within 250 feet, or preferably 200 feet, of the 
planing mill, on account of the high cost and mechanical difficulty 
of blowing shavings from the mill to the power house boilers 
when the distance is great. The coach shop, freight car shop, 
wheel shop, storehouse and foundry need but little steam and 
need not be near the power house. 
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Тһе planing mill need be near only the freight car shop, adja- 
cent to the coach shop and repair tracks and within 250 feet of 
the power house. At one end of the mill should be space for 
storage of a large amount of rough lumber, and at the other 
end should be the finished lumber store, so that lumber can вс 
through the mill without any retrograde movements even out- 
side. The dry kiln, when installed, must, of course, be between 
the lumber yard and the planing mill. 

The round house, whether a small one used only for breaking 
in engines, or a large one for regular terminal work, should, И 
possible, be near the power house, as before stated. It should 
also be near the machine and blacksmith shops, on account oí 
the considerable amount of these classes of work often done for 
the round house. Тһе approach tracks should be long and 
straight to permit easy storage and movement of engines under 
steam, and also to give ample room for coal and ash handling 
facilities. 

The wheel shop, when installed, should be adjacent to all threc 
main departments. This is probably an impossible condition and 
the freight car department takes precedence over the coach shop 
and locomotive departments. This would give a location adja- 
cent to the freight car shop. 

The iron foundry is strictly a manufacturing shop with а 
given daily output which can be handled in large lots on trucks. 
This permits its location at any point in the shop yard where 
ample room can be left around it for the storage of flasks, coke 
and iron. 
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Yard cranes, when installed, should serve as many buildings 
as possible. A saving will also be effected by supporting the 
crane runway on building walls rather than providing separate 
steel columns, and this would make it advisable to locate the 
crane over the longest passageway between buildings which exists 
in the shop layout. 

Тһе proper distance between buildings which avoids bad fire 
risks cannot be definitely fixed. However, experience has shown 
that seventy-five feet is the practical minimum, and under no 
circumstances should main buildings be placed less than fifty 
feet apart. 

Naturally in the foregoing list of desirable conditions there 
arc several which are contradictory. И is, for instance, a prob- 
able impossibility to locate both the storehouse and blacksmith 
shop adjacent to all three of the main departments. The neces- 
sity for providing space for extension of all buildings also 
involves conditions which increase the difficulty of finding an 
entirely satisfactory arrangement. In consequence it is certain 
that arrangements will always vary in accordance with indi- 
vidual ideas as to which departments should be favored. Fig- 
ures I and 2 show arrangements embodying most of the desired 
conditions. The two are exactly the same scheme, except that 
Figure 1 shows a longitudinal erecting shop and a transverse 
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Machine shop adjacent to storehouse, blacksmith shop and 
power house, also to round house, when possible. 
Power house adjacent to blacksmith shop, machine shop 
and round house, and not over 250 feet from the planing mill. 
In conclusion, the question may arise as to how much ground 
area is required for the proper construction of a complete set 
of shops. This may be very roughly determined by using a 
figure of from 2 to 3 acres per pit in the erecting shop. These 
figures are based on existing arrangements, the former requiring 
a decidedly compact arrangement of buildings. It is, of course, 
a practical impossibility to have too much ground for a shop, 
especially in view of the future extensions, which are absolutely 
certain to eventually become necessary. 


OF THE TRAVELING ENGINEERS' 
ASSOCIATION, 


CONVENTION 


The Eightecnth Annual Convention of the Traveling Engineers' 
Association will be held at the Clifton Hotel, Niagara Falls, Can- 
ada, commencing at IO A. M., Aug. 16, 1910, and continuing four 
days. 

Following is list of subjects to be discussed at this meeting: 

I.—Fuel economy, under the following heads: 
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coach shop, while Figure 2 shows a transverse, lift over, erect- 
ing shop and a longitudinal coach shop, the latter being possibly 
more desirable for very small shops. 

The most evident weak feature of these layouts lies in the 
distance of the coach shop from the wheel shop. The fact that 
the whee] shop is not on the line of the yard crane is another 
undesirable feature, provided, of course, that a yard crane 15 
instalied. These are both the outcome of favoring the most 
important department. 

Summed up, it may be said that the following considerations 
govern any shop arrangement, provided ground area is not 
restricted, or the track system prearranged: 

Freight repair tracks and freight car shop near to main 
line. é 

Finished lumber store adjacent to freight car shop. 

Planing mill between lumber yard and finished lumber 
store and adjacent to repair tracks. | 

Coach repair shop adjacent to planing mill and near wheel 
shop. 

Storehouse adjacent to freight car shop and to machine 
shop. 

Blacksmith shop adjacent to freight car shop and machine 
shop, also adjacent to car-machine and wheel shop when one 
is installed. 

Wheel shop adjacent to all departments, but especially to 
the freight car shop. 


(a) Value of present draft appliances. Сап they be improved to 


effect fuel economy? 

(b) Firing practices, including the prevention of black smoke. 

(c) Roundhouse practices; whether it is more economical to knock 
or bank fires at terminals. 

(d) Whether it is more economical to buy a cheap fuel of a low 
heat value, or a higher priced fuel of a greater heat value. 

(e) Devices and appliances for use on engines and tenders to pre- 
vent waste en route. 


2.—Superheat as applied to locomotives. 

3.—How сап the traveling engineer best educate the present 
day fireman to become the successful engineer of the future? 

4.—Latest developments in air brake equipment and its effect 
on train handling. 

5.—What progress has been made in reducing the cost of loco- 
motive lubrication, and is it advisable to place this item entirely 
under the control of the road foreman or traveling engineer? 

6.—New valve gears as compared with Stephenson or link mo- 
tion, referring particularly to economy of operation and main- 
tenance, and also necessary procedure in case of breakdowns. 


APPRENTICE ScHooL.— We inaugurated an apprentice school on 
our road about six months ago. When it was first suggested 
some of the men said we did not have the facilities, but we made 
them. We took two box cars, put them together, and put win- 
dows in them, and you would be surprised at the results we are 
getting from the apprentice boys that started in the school six 
months ago. They are all students. There should be more stu- 
dents among the mechanical men.—F. C. Pickard at the General 
Foremen's Convention. 
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REVERSE OF CARD FOR KEEPING A GRAPHICAL RECORD OF ROAD TESTS. 


JUNE, 1910. 


А GRAPHICAL RECORD FOR ROAD TESTS. 


G. I. EvANs. 


А great many railroads, from time to time, test some of the 
numerous devices put on the market for use on locomotives and 
cars. Such devices are generally not amenable to laboratory 
tests, and must be put into actual service before any idea can 
be obtained as to their usefulness, and, as one or more may be 
applied on different locomotives running on different divisions 
of a railroad, and may be in service any length of time from 
one to twelve months or more, and, as results are noted and 
reported by master mechanics and other operating officials, con- 
siderable correspondence accumulates before any definite con- 
clusions may be arrived at. 

Given a sufficient number of such tests, a man will spend 
much more of his time than he can spare in wading through 
files of correspondence, trying to get an idea how matters stand, 
and having just this condition, the writer, some time ago, de- 
vised the combined record and chart which is shown in the 
illustration as a convenient way for following up road tests. 
The record is kept on letter size cards (8% in. by 10% in.) ош- 
lined as shown, and are printed on both sides. These cards are 
filed apart from the correspondence, panned in a vertical 
file, and as they take up but small space, 2 large number can be 
retained in the file, forming a permanent record of all tests 
made. The correspondence file, which is bulky, is regulariy 
weeded out and all closed tests are removed to the storage file. 

The first portion of the card gives a complete record of the 
application of the device, when reports are to be sent in, and 
to whom the final report is to be submitted, while the chart 
shows at a glance how these instructions are being carried out, 
and what results are being obtained. 

The chart is divided into two main horizontal sections, the one 
above the heavy line is for reports favorable to the device under 
test and the lower for those unfavorable; each of these main di- 
visions is again subdivided into three sections, each of which герге. 
sents a degree of excellence or unsuitableness as compared with 
some standard which has been previously assumed, thus, a report 
may be received saying that a certain device is giving as satisfac- 
tory service as the one which it is intended to supersede. This 
would naturally be a No. 1 favorable, but if the report had shown 
that the performance was slightly better than the standard, it 
would be а No. 2 favorable, ес. Unfavorable reports аге re- 
corded in a similar manner, slightly inferior to the standard con- 
stituting aeNo. т unfavorable, etc. When entering the report a 
dot is made opposite the month in such a position as to represent 
approximately the date received and the curve is drawn through 
these points, a letter representing the division is placed close to 
the dot showing from where the report came. By noticing 
whether the dates on which the reports are received correspond 
with the dates on which they are expected, a check can be kept 
on who is behind with reports. 

On the back of the card is a short summary of each report 
received, and finally the date on which the test was closed and 
the recommendations made as to the advisability of adopting the 
device. 


PISTON VALVE FOR BALANCE COMPOUND 
LOCOMOTIVE. 


М. W. Davipson. 


The accompanying illustration shows а proposed design of 
piston valve for balanced compound locomotives worked out 
by the writer, which appears to possess some points of advantage 
over other types of this valve with which he is familiar. 

The sketch is not drawn to represent an actual design of this 
valve, but merely to show in general its construction and opera- 
tion. The cavity surrounding the valve and marked S contains 
live steam from the boiler, the two marked E, one at each end, 
being the exhaust ports to the atmosphere, those marked P are 
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the ports to the cylinders, as may be clearly seen. In the dead 
center position shown, the high pressure piston is receiving steam 
on the crank side while the steam from the opposite side of that 
piston is exhausting into the low-pressure cylinder, head end, also 
the steam from the crank end of the low pressure cylinder is 
exhausting into the atmosphere through both exhaust passages 
E, if the valve is made hollow, as is shown in the illustration. 
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At first glance, objection might be made to this valve on ас. 
count of the clearance it gives to the high-pressure cylinder; how- 
ever, the incoming steam to this cylinder always finds this space 
full of steam compressed almost to boiler pressure; also, this 
clearance volume, which is really a part of the passage to the 
low pressure cylinder, being full of steam when the valve opens 
to the low pressure piston, the drop in pressure between the high 
and low pressure cylinders is small. 

This valve also possesses the advantage of simplicity of con- 
struction and few parts, only six rings being required, as against 
twelve on one well known valve designed for similar use. Thc 
steam and exhaust cavities are much simplified as well. 


COMBINATION BUFFET AND BAGGAGE CAR. 


There was recently turned out of the West Albany shops of 
the New York Central & Hudson River Railroad, combination 
baggage and buffet car No. 473, which as is evident from the 
accompanying view of the interior and floor plan, is most at- 
tractively finished and conveniently arranged. Тһе car has а 
length of 70 ft. over end sills, the baggage compartment occu- 
pying 22 ft. 14 in. at one end and the passenger compartment 
35 ft. 2 in. of the other end, between these being located the pan- 
try and barber shop. 

In the passenger compartment there are 18 movable mahogany 
chairs beautifully upholstered in green leather and two Pullman 
seats, giving a seating capacity of 26 passengers. The arrange- 
ment includes a bath room, very ingeniously located so as to 
occupy the minimum of useful space. It contains a shower bath 
and is entered from the barber shop. Тһе barber shop section 
is much larger than customary, and has light from both sides 
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of the car. The barber shop, bath room and pantry combined 
occupy but 12 ft. and each is amply large. The arrangement of 
the toilet room at the end of the car has also been very ingc- 
niously worked out to give maximum facility in a minimuri 
room. 

The square, beamed ceiling fitted with concealed lights in at- 
tractive fixtures, is used in the smoking compartment. The 


VIEW SHOWING THE HANDSOME 


finish is severely plain so far as the woodwork is concerned 
but is relieved of all monotony by the lighting fixtures under- 
neath the deck and the art glass ventilators. Тһе seats are of 
heavy polished mahogany design that is in keeping with the in- 
terior finish of the car, which is also of polished mahogany. 
Electric lights are of course used throughout the car, and several 
fans are also provided. Current is obtained from a Oo-volt 
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Gould battery. The total number of lights in the car is 43. 

In the baggage compartment are cases for distributing mail 
to the number of 429, with convenient tables which can be 
dropped down out of the way when not in use. The under- 
frame is of steel throughout and the car is carried on standard 
6-wheel wooden trucks. 


Among the specialties are the following: Miner spring draft 


INTERIOR OF THE SMOKING ROOM. 


rigging; Westinghouse type Г, brakes; 
Commonwealth steel platforms; Tower coupler; Ward vapor 
steam heat; Garland ventilators; Chaffee centering device; Ed- 
wards window fixtures and steel trap doors; and Taylor oil 
boxes. 

This car has a total weight of 136,700 lbs. and measures 75 ft. 
6 in. in length over all. The journals are 5x 9 M. C. B. standard 
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NEW YORK CENTRAL LINES. 


VERY POWERFUL ARTICULATED COMPOUND LOCOMOTIVE 


A GENERAL DESCRIPTION OF A DESIGN FROM WHICH THE AMERICAN LOCOMOTIVE 
COMPANY HAS BUILT SIX LOCOMOTIVES FOR THE DELAWARE & HUDSON 
COMPANY TO OPERATE ON A GRADE BETWEEN CARBONDALE AND 
ARARAT, PA, WHERE THE RULING GRADE IS 1.36 BER CENT. 

AND CURVES ARE NUMEROUS. 


Out of Carbondale, Ра., northward, the Delaware & Hudson 
Company operate a large number of solid coal trains that nor- 
mally have a tonnage of about 2,600. Between this point and 
Forest City there is a continuous grade of 1.36 per cent, then 
follows a grade of .81 per cent. for the next 14 miles, ending at 
Ararat. This is the summit of the rise, and from here into 
Oneonta, М. Y., is a down grade of averaging т per cent. for 
the 75 miles. The loaded traffic is practically all north bound 
and a 2,600 ton train is placed behind a class E-5 consolidation 
locomotive,* which will handle it very satisfactorily on the down 
grade from Ararat to Oneonta, but from Carbondale to Ararat 
it is necessary to put two locomotives of the same class behind 
the train as pushers. With this motive power a speed of ten 
miles per hour can be maintained for the first six miles and of 
I5 miles per hour for the next 14. The class Е-5 locomotives 
have a total weight of 246,500 lbs., of which 217,500 is on drivers. 
The tractive effort is 49,690, the cylinders being 23 by 30 in.; 
drivers, 57 in., and steam pressure, 210 Ibs. 

It is evident that this section of the road is of a character 
particularly well suited for the Mallet Articulated compound 
type of locomotive and with the idea of determining what ad- 
vantages that type possessed under these conditions, the Dela- 
ware & Hudson Company borrowed from the Erie Railroad one 
of its Mallet locomotives and made a number of test runs. The 
Erie engine easily did the work of the two class E-5 pushers and 
the result of the test was the placing of an order with the 
American Locomotive Company for six engines of the design 
illustrated herewith. 

This design, while considerably larger than the Erie engines, 
is but slightly modified from that arrangement or from the 
other articulated locomotives built by this company in smaller 
sizes. Тһе wheel arrangement is of the о-8-8-0 type and is 
arranged to give about ten per cent. more power than the Erie 
engine, the weight being increased about 35,000 lbs. over that 
arrangement. In working order they have a total weight of 
445,000 pounds, all of which is carried on the driving wheeis. 
The high pressure cylinders are 26 in. in diameter by 28 in. 
stroke, and the low pressure cylinders are 41 in. in diameter by 
the same stroke. With the boiler pressure of 220 pounds and 
driving wheels 51 in. in diameter, the theoretical maximum trac- 
tive cffort, working compound, is 105,000 pounds. "With the 
Mellin system of compounding employed, the normal maximum 
tractive effort working compound can be increased about 20 per 
cent. by changing the engine into simple. The maximum tractive 
effort of these engines working simple is thus 126,000 pounds. 

With the same average weight per driving axle and a rigid 
wheel base 2 feet 3 inches shorter, these articulated locomotives, 
thus, under normal working conditions, have over twice the 
power of the Class E-5 consolidation locomotives, and in case of 
emergency can exert a tractive effort more than two and one- 
half times as great as the latter. | 

One of-these engines as а pusher and а Class Е-5 locomotive 
in the lead, will easily take a 2,600 ton train up the grade, where 
it previously took three Class E-5 locomotives. The six articu- 
lated locomotives in this order will, therefore, relieve 12 of the 
consolidations from this service without sacrificing any tonnage, 
and with a saving in operating expenses due to handling less 
units. | 

Apart from the increase in size and power, the principal 


* See AMERICAN ENGINEER, January, 1907, page 22. 


changes in the design from that of the Erie engines] are а 
different arrangement of high pressure steam pipes, and the 
location of the cab over the fire box. 

Owing to the large diameter of the boiler, it was necessary in 
this instance to locate the high pressure steam pipes underneath 
the running boards, as shown in the illustration of the side eleva- 
tion. Steam is led from the throttle through a dry pipe to the 
smoke box, where it is divided in a tee-head and passes into two 
branch pipes, one in either side of the smoke box, in the same 
manner as in a single expansion engine. From these branch 
pipes, to which they are connected through elbows with ball 
joints, two wrought iron steam pipes extend back underneath 
the running board, on either side of the boiler, to the high 
pressure cylinders. An elbow covers the steam passage to the 
qylinders, to which the steam pipe is joined by means of a spe- 
cially designed connection having a ball joint at either end and 
fitted with a slip joint. This construction permits of the expan- 
sion and contraction of the steam pipe, due to variations in 
temperature, and also facilitates removing and putting it up when 
repairs are necessary. | 

With this arrangement of steam pipes, the engineman is af- 
forded a comparatively unobstructed view ahead. 

The design of the cylinders is, in general, the same as used 
on previous Mallets built by the same company. The low pres- 
sure cylinders are the largest in diameter ever applied to a loco- 
motive, being 41 in. by 28 in. Steam is distributed to the high 
pressure cylinders by 14 in. piston valves having inside admis- 
sion and ample port area to meet the requirements. The low 
pressure cylinders are equipped with Mellin double ported bal. 
anced slide valves which have been used successfully on pre- 
vious articulated locomotives. Special provision has been made 
for strengthening the valve yoke. This is stayed by two longi- 
tudinal bolts passing through cored passages in the valve. The 
bolts are one inch in diameter and fitted with one inch wrought 
iron pipe thimbles, which act as spacers. 

The valve gear is of the Walschaert type and is reversed by 
a hydro-pneumatic reversing gear. A slight modification from 
the arrangement of this gear as applied to previous engines of 
the articulated type has been made. This consists first in con- 
necting the piston rod of the reversing engine to a downward 
extension of the arm on the main reverse shaft, instead of to 
the main reverse lever itself. Also, the handle of the main 
reverse lever which ordinarily projects above the deck of the 
cab is in this instance cut off, thus providing more room in the 
cab. A separate handle for the main reverse lever is provided, 
which can be easily applied in case it is necessary to operate 
the lever by hand in case of an accident to the power gear. 

The frames throughout áre of vanadium cast steel and of large 
section. The frames of the rear engines have a single front rail 
cast integral with the main frame, while those of the front 
system are provided with double front rails, the lower one of 
which is in one casting with the main frame. Both sets of 
frames are 5% in. in width throughout, except that portion of 
the lower front rails of the front set which is underneath the 
cylinders. This portion is reduced to 3% in. in width, and rein- 
forced by an auxiliary rail 4 in. wide, bolted to the inside ой 
the lower rail and extending the full length of the cylinders. 
Over the pedestals, the upper rails of the main frames are 6% 
in. deep, while between pedestals the depth of section is 5 іп, 


1 See AMERICAN ENGINEER, Sept., 1907, page 338. 
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SECTIONS OF THE VERY LARGE BOILER ON THE DELAWARE AND HUDSON MALLET. 


except at those points where the equalizing beam fulcrum cast- 
ings are introduced. The bottom rails of the frames are in the 
main 434 in. deep. 

A single articulated connection is used between the front and 
rear systems. This is formed by a cast steel radius arm rigidly 
bolted to a cast steel crosstie between the rear ends of the front 
frames. This radius arm fits in а steel pocket casting securely 
bolted to the bottom rails of the rear frames, and also extends 
back underneath the high pressure cylinder saddle, to which it 
is bolted. The coupling is made by means of a vertical pin 6 in. 
in diameter, inserted from the top. 

This gives a very strong and substantial connection between 
the two engines, and at the same time the use of the single 
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articulated connection permits of the vertical movement of the 
two frames relative to each other, without any binding in the 
joint. 

An exceptionally strong and substantial system of Нате 
bracing is employed. In the front and back systems there are 
in all 16 cross braces between the frames, taking into considera- 
tion the high and low pressure cylinder castings. All the cross 
ties are of cast steel and of such a construction as to provide 
the maximum of strength with the minimum weight. With but 
one or two exceptions, the several crossties extend down to the 
bottom rails of the frames and are secured to the frames by 
both horizontal and vertical bolts. The location and arrange- 
ment of the cross braces are shown in the illustrations of the 
side elevation and cross section on the accompanying insert. 

Two features which have proved very successful in the articu- 
lated locomotives built for the Erie Railroad have been incor- 
porated in this design. These are the floating balance device and 
the side spring buffers at the frame union. 

The floating balance device is located between the second and 
third pair of drivers of the front system immediately back of 
the boiler bearing which carries the spring centering device and 
consists of a pair of spring supported columns. These have ball 
and socket connection at their upper ends with the saddle cast- 
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DETAILS SHOWING THE HINGE CASTINGS AND FRAME BRACES—D. & Н. LOCOMOTIVE. 
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ing of the boiler bearing to a similar connection at their lower 
ends with two castings hinged at one end, to the bottom of the 
cast steel crosstie between the lower rails of the frames. The 
outer ends of these hinged castings rest ш “О” bolts and are 
supported by coil springs seated on the crosstie. These columns 
serve to support the portion of the weight which would other- 
wise come on the main boiler bearing, thus relieving that bear- 
ing of excessive pressure. Іп this instance, the total initial 
compression of the springs is about 30,000 lbs. With this ar- 
rangement, that part of the weight of the boiler carried by the 
front system is divided up between three supports. The sur- 
faces of the boiler bearing, located between the second and 
third pair of driving wheels are normally not in contact, so that 
this bearing does not support any weight except under unusual 
conditions. With this construction the columns are free to sway 
in any direction, while they support a load equal to the total 
compression of the four springs. 

Besides relieving the main boiler bearing of the load which 
they support, the floating columns throw a certain load on the 
equalizing bolts in the rear of the frames; since the three sup- 
porting points constitute a system of support similar to the bal- 
anced beam, with the main boiler bearing as the fulcrum, the 
loads carried in the supporting columns and the equalizing boit 
as the weights applied at either end. Consequently, if the sys- 
tem is in equilibrium, for any load supported by the floating 
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columns, the equalizing beam must receive a load having the 
same proportion to the other as the respective distances of the 
floating columns and the equalizing bolts from the main boiler 
bearing have to each other. As the sum of the loads supported 
at each of the three points is equal to that part of the weight 
of the boiler which is carried on the front system, the total 
amount of the load removed {тот the main boiler bearing, by 
the introduction of the floating balance device, is equal to the 
sum of the load supported by the columns themselves and that 
thrown on the equalizing bolts.* In this engine, the floating 
columns are 52 in. from the main boiler bearing, and the equal- 
izing bolts are 6515 in., so that with 30,000 lbs. supported by the 
columns, about 54,000 lbs. is removed from the main boilez 
bearing. 

In passing through curves, the horizontal component of the 


* For a discussion of the weight distribution of Mallet compounds, sce 
AMERICAN ENGINEER, Feb., 1909, page 51. 


force exerted by the springs tends to counteract the increasing 
resistance of the centering spring, and thus maintain a practi- 
cally uniform side resistance on curves of different radii. 

In engines of the articulated type of ordinary weight, the float 
ing balance device is not necessary, but in designs of such enor- 
mous weight as the engine here illustrated, where the bearing 
pressure on the boiler support would otherwise be excessive. its 
distinct advantage is apparent. 

The side spring buffers are located in the pocket casting of the 
articulated connection, one on either side, and as far apart as 
possible. They are so designed that when the engine is оп a 
tangent the buffers just touch the bumper castings bolted to the 
cast steel crosstie at the ends of the rear frames. Thus, when 
the engine enters a curve one or the other of the buffer springs 
is compressed. 

When the engine is curving, these buffers serve to direct the 
pushing force through the center of the wheel base of the front 
engine instead of through the flange of the outside forward 
driving wheel as it would be were they not applied. In pushing, 
the resistance of the head load tends to swing the front system 
about the center of its wheel base when the engine is passing 
through a curve, thereby increasing the flange íriction of the 
front driving wheels. Тһе action of the spring buffer is to 
counteract this side push of the load ahead and thus reduce the 
resistance. 

In cases where the wheel base is compara- 
tively long, as in the present instance, and 
the engine is engaged in pushing service, these 
buffers have been found to be very effective. 

Apart from its enormous size, the boiler is 
of special interest because of the careful at- 
tention with which every detail of the design 
is worked out, to provide the greatest effi- 
ciency. It is of the radial stayed type with 
conical connection sheet. At the first course 
the barrel measures 9o in. in diameter outside, 
while the outside diameter of the largest 
course is 102 in. Тһе barrel is fitted. with 
446 tubes, 24 in. in diameter and 24 feet long. 
The arrangement of the tubes is clearly shown 
in the illustrations of the boiler cross section. 
Тһе bridges between the tubes are 74 in 
wide. 

The boiler incorporates a 4-foot combustion 
chamber, which is radially stayed to the shell 
of the boiler. Ample space is allowed be- 
tween the combustion chamber and the shell 
of the boiler on all sides to insure good cir- 
culation of the water. Тһе width of the 
water space is not less than 852 in. at any 
point and increases to 11% in. at the bottom. 
Over the crown of the combustion chamber 
and down to the second row of staybolts 
above the center line of the boiler flexible 
staybolts are used. All the plates of the boiler 
shell are, of course, very thick, the heaviest 
plate being т 3/16 in. and the lightest т in. 
The firebox is 114 in. wide and 126% long, and provides a grate 
area of IOO square feet. 

Two Chicago sight feed flange oilers are provided for oiling 
the flanges of the front and back wheels of each system when 
the cngine is passing through a curve. These are located оп 
the back head of the boiler and oil is fed from them by steam 
pressure through a pipe line, from which there are leads to the 
above mentioned wheels. 

А single fivedoor is provided in the firebox, equipped with a 
Franklin automatic opener. Iron sliding doors are provided at 
the back of the cab, which may be closed when the engine is 
backing. 

The tender is fitted with a water bottom tank of large ca- 
pacity. The tank carries 9,000 gallons of water and the coal 
space holds 14 tons of coal. In the design of the tender frame 
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special care was taken to provide a strong and rigid construction. 
The longitudinal sills are constructed of 15 in. steel channels 
weighing 33 pounds to the foot, and top and bottom cover 
plates are used. Both the front and rear bumpers are of cast 
steel. The tender trucks are of the four-wheel arch bar type, 
the design following the Delaware & Hudson Company's stand- 
ard practice, and have a carrying capacity of 100,000 lbs. each. 

The general dimensions, weights and ratios are given in the 
following table: 


GENERAL DATA. 


GRON СК ОР СЕК 4 ft. 814 in. 
diu ОН тала уара OR R бананға та RP le Freight 
BOSE РЕКЕ Г ТУТЕТТТ E QI Via i S PPR OR AUR NONSE HU don o Bit. Coal 
WERE: CHOP з, une pun ое өне ее 105,000 Ibs. 
Weight ii Working ӨРЕ6ее-5425224:55:2,>35525525541325%»4х5% 445,000 Ibs. 
Weight on drivers...... жататын ханға қысына оно Mei 445,000 Ibs. 
Weight of engine and tender in working огдег................. 611,800 lbs. 
Wheel hase, о орла 14 ft. 9 in. 
Wheel base, total. os sc Gre уне Дараа WESS QV ARI T RAS SE 40 ft. 2 in. 
Wheel base, engine and їепдет.............................. 75 ft. 7% in. 
| RATIOS. 
Weight ón drivers -E-tractive.efforti..i а o Hise 49 Y pnma Е 4.28 
Tractive effort X diam. drivers — heating зигїасе................... 807.00 
Total heating surface + grate агеа.................................. 66.29 
Firebox heating surface — total heating surface, per сепі............... 5.31 
Weight on drivers — total heating вигҰасе........................... 67.00 
Volume equiv. simple cylinders, cu. Н............................... 26.00 
Total heating surface + vol. суііпдегв.............................. 254.00 
Gráte are& + voL eylindem.. реак, авео t worn 3.85 
CYLINDERS. 
1507, ПЕ ТРОЕ aaa da ROS ТРЕД ЧР ES Compound 
Diameter И В ем 26 and 41 in. 
Оо с Las Pda sAV V V JR ЛЫШКА EN Ade e PR A B E ESAE ама X S Ohne ee ass 28 in. 
VALVES. 
hind ME ұқсаса Seed Sieh ТАРЫ etapas Hosea Wags VETE UB ys Piston 
Қалау лее оаа LE NC D PN IE ыр SE RAN Bal. Slide 
Diameter, HE У onenes vacciunviem dad ext ice SO UII RSV Web cd а 14 in. 
а үч Жс Lr ees ann Rma 321526565 ланнға И ALMA S 6 in. 
Outside [ар В ope РАКЕ CRETA ку аға жақа қналын oe 11/16 in. 
Outside lap Lo Пер l in. 
Inside: clearance: TL РЬ ocak ars kia eco » Ma QC OCR А» Ros вае р 5/16 in. 
Ins -clearince oL. Pare 52592526251 Ies eue eorr y 7/16 іп. 
И. с РАРГА 26024245364 Када ысы РТК 3/16 іп. 
WHEELS. 
Driving, Өтес? отет tires ЕЕ 51 in. 
ПЕТЕ а ОМ оо 314 in. 
Driving journals, main, diameter and length................. e. 10 x 12 in. 
BOILER. 
SEVIE- 5252244 wh emsitd vs із Eug. RA есебі АО а айым ғаз Conical 
Working pressure .............................................. 220 Ibs. 
Outside. diameter OF (ret, ТШ... I CS iu Korea Wills 4 ce Bates Wait 7867 Ке 90 in. 
Firnebox- length and width. zs bene кен X ARA YE TS 126% x 114 in. 
Firebox plates, thiecknesg ае еее оные 3$ and 9/16 in. 
Firebox; water spat ОВНА E RIO Vor po Е. 5, S. 4, B. 4% in. 
Tubes, number and outside diameter................... eese. 446—214 in. 
pi WE ov anoss Ss MORAN Oe RTCA ho ER TE EOE Eee Oot T 24 ft. 
Набия SUtfsce, ней соо Fe CRM RUE Res а ele rede 6,276 sq. ft. 
Heating: ЭЗУГасе, NVCOOR а еъ оенэ t) Uso 5 56552 353 sq. ft. 
Нени surface, tobnle ден аб ынты cg tn PRU a eh wa Sarin Aa 6,629 sq. ft. 
СОРИ ОТЕК ЕР 100 sq. ít. 
Smókestark. ameter оао ее 18 іп. 
Smokestack. height above Tal; РЕЙСА 16 tt. 
Center-of boiler above full... osa ets ночное 5424 10 ft. 
TENDER. 
uy РАН Е re rind tee ety ir eee Perris oe Water Bottom 
PERI. И “ұтысы sles «Әб E ELI Ж таз folo 15 іп. Сһап. 
Wheels diameter аадар оваа Sere haw ele UR E 33 in. 
Journals, diamcter and Тепеіһ................................ бы x 10 in, 
М-РН 9,000 gals. 
Coal Сараспу ела Se is Sato o a ma side ME реке 14 tons 


THE DRAFT GEAR SITUATION. 
To the Editor:— 

Mr. Adams' pertinent observations * upon the draft gear situa- 
tion read like a challenge to the draft gear people to make good. 
The situation, however, is as though one should go to an ord- 
nance engineer and ask him to design a gun that would carry a 
shot ten miles, and then says: "Now the gun must only be so 
heavy, so long, have only so much recoil and use so much pow- 
der," all of which would make the work required of the gun 
impossible. The engineer would undoubtedly give you the laugh, 
but this is just about what the draft gear engineers have been up 
against, and if the perfect draft gear has not been produced, this 
is the reason. There probably have been as much, if not more, 
brains, time, money and effort spent upon the subject of ab- 
sorbing the shocks of railway cars, as on any other of the ele- 
ments entering into modern car construction, and as early as 
the ’60’s patents began to be issued covering this ground. The 
essential elements, so well put by Mr. Adams are described 
almost as well in a patent issued to Pennock in 1867. 


During the last two years there have been many changes made 
in the construction of draft gear, as it has been found that gears 
that will perform well under slow impact are practically worth- 
less under a quick and heavy blow; also that gears with too 


easy a starting motion do not absorb suflicient work to prevent 
a heavy shock, even though the final capacity of the gear was 
very high, for the acceleration of the blow must be lessened 
early in the movement to prevent a heavy blow being delivered 
to the car frame, notwithstanding the gear might be rated at 
300,000 pounds capacity. Up to 1907 there had not been a more 
comprehensive review of the draft gear situation than that given 
by Mr. A. A. Stucki in his valuable paper before the Railway 
Club of Pittsburg in December of that vear, and the points of 
the perfect gear as outlined by him, may well be taken, and are 
being taken, as the standard for which draft gear engineers are 
working. The requirements of a perfect gear he gives as fol- 
lows: 

"Easy motion at the beginning of the stroke. This is neces- 
sary to absorb the small oscillation and lurchings constantly 
taking place during travel which will rack the car if ignored." 

"The recoil should be small, so as to reduce the back lashing 
after the blow. None the less, the greatest care must be taken 
that this recoil is sufficient to open the gear under any and all 
conditions, else you might just as well have a solid block in 
place of a draft gear." 

"Simplicity is one of the most important principles in car 
construction, and if we had to choose between two gears, one 
consisting, say, of 5, the other of 20 pieces, everything else being 
equal, there should be no question as to choice." 

“Тһе bearing surfaces should be large, so as to minimize 
wear." 

"The bearing surfaces should be kept flat and well braced so 
as to get equal pressure all over." 

"The design should be of such a nature that machining of 
the different parts is unnecessary. Such machining is an indi- 
cation that a delicate adjustment is necessary. Тһе most ге- 
liable device is undoubtedly the one that can be made in the 
foundry and shops, like any other part of the car and which 
will work in spite of everything being rough, and conditions far 
from what they really should be." 

When the gear closes, all yielding and minor parts should be 
out of action, and the blow should be transmitted through solid 
castings to the car just the same as if there were no draft gear 
present." 

Yet with all the experience, data, and basic requirements be- 
fore them, the draft gear engineers have to confine themselves 
to a limited space, travel and weight, and must design accord- 
ingly. 

The exhaustive and most interesting tests made during the 
summer of r9o8 on the Southern Pacific Railway, and the later 
experiments of Col. B. W. Dunn, Chief Inspector of the Bureau 
for Safe Transportation of Explosives, and other Dangerous 
Articles, demonstrated beyond all doubt the value of the friction 
draft gear in absorbing shocks. If the engineers working on 
the problem have not produced the perfect gear, it is because 
of the limitations under which they have been compeiled to 
work, but some think they have it almost perfect, and there may 
be some gears that Mr. Adams has not seen. 

W. B. WAGGONER. 

Cleveland, Ohio. 


Ешснт Locomotives то Six Macniuis Ts.—We get eight engines 
out per month with but six machinists on the floor. We work 
piecework and have eight pits, and every pit has a drop. There 
are two handy men who dismantle the engine with the exception 
of the ashpans, front ends and pipe work. There is a handy 
man in the boiler department who takes care of the ashpans. 
Besides the six machinists on the floor, we have three handy 
men. Another man is what we call a roustabout. In our motion 
work the man that handles the links completes the job and sets 
the valves. The rods are taken down by the handy man and 
delivered to the fitting shop; the cab mountings are handled in 
the same way. There is a machinist on the floor that puts the 
cab work up, but he does not overhaul it. There is mighty little 
left for the six men on the floor.—J. А. Bowden at the General 
Foremen's Convention. 


* See AMERICAN ENGINEER, April, 1910, page 141. 


AMERICAN ENGINEER AND RAILROAD JOURNAL. 


212 


'AVATIVN Ol4il2vd NVIQVNVO анг МОЯ ANVdWOO AYGNNOA ANV чу) NVIGVNVD ант AH ІЛІПЯ ‘doom 38v 4008 (NV SONA (53016 “540014 AHL “INVA 719315 НИМ NVO XOM 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


"әрізҙпо uo поцеләүд ЛЕН 


9 Зра mM, 


"+ Tf LII » 
ЗІН o o [б oye Р-Я HE: 
52 | 5 o 061% 2 ў ТИ о-а 
a = 
^ o 


p азий 4 
Bonk = КУЗЕТ ЕКТЕЛАК ne Ва NNE РГЕ мм» LH мны fo SE TLD IN DRE елуге ID АЛМ RE 79 
T saisi) е ааны 

| Еж 

id 


m T А 
. o o ^ x 
ы с Пай À об. = 
а ше | 
Lp вх T- `903439э4 jo | 
i те оша [324 Bur 
кел ет. M ТІП ТІКІ | 
| АИ 28 | | 
E ( == 25 | "T. 
i ДШИ T: 
| rto | ME. 1 | 
LI M = =. | 
А m Е E ee E s. 
& Land 
UM be =, 
| --Ж-------:------- ———=_— = PS ——— — —3À SSS. eo eo «> p ^ 
Li те ее " - 19-2 ЕЕ В 0 е 000.6 - —1-s——. — 
: mE E | | *10ddng 2ә30113$ 20 
ЭР3 Э) d џоцәәѕЅ $5049 ДЕН 
ооу Jo мед 1o311eno 


*ourg1jaopu[] Jo ч%|4 1931en() 


ВЕРЕЯ лал... T , 
Dreier ra id arri RD 
E М 
ASK 
f гуё у 
С 
2 - П П ik L М ' 4 2 . 4 
pit іш! ыы а. fii # ТАКА ЕЕ TEA : SI 


hey" Lec eye RAM 


ГР 


КЕ инин ЗА и ее рны нынын enc AC ——-Xà 2L. crx — IDCM E eee 


Е Жек кен Сы DER 


M A, ani EEE | o а eee рии" € е АЙД, ——$À 


OMEN Жм Ее Жана UN. 


лг Б SSS C RJ АЛА сынынан 8 EES vr PS EL ЧЕРИ. M ХО EERMO ИЕЗИ Б ЫЫ 


'e1njonajsisdng Jo ued 19j1vn 'àur1900| I J2 LI J 223100) 


JUNE, 1910. 


AMERICAN ENGINEER AND RAILROAD JOURNAL. 


213 


GENERAL VIEW OF CANADIAN PACIFIC STEEL FRAME BOX CAR. 


STEEL FRAME BOX CARS. 


CANADIAN Paciric RAILWAY. 


The Canadian Pacific Railway has in service, or on order, 
two thousand five hundred 80,000 lb. capacity box cars, which 
were built by the Canadian Car and Foundry Company of Mon- 
treal. These cars are 36 ft. inside length and have a steel 
underframing and steel side and roof framing, the floor, side 
sheathing and roof covering being of wood. They weigh 
36,700 lbs. 

Two 15 in. channels set 12% in. apart and continuing from 
end sill to end sill form the center sills. The side sills are 8 in. 
channels and are set with their top face 1% in. above the 
level of the top flange of the centre sills. Тһе other longi- 
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tudinal sills in the first order of 500 cars were 4 in. Z bars 
located mid-way between the side and centre sills and resting 
on top of the bolsters and cross bearers. In the next 1,000 
cars a 3x4 in. wooden stringer was substituted and in the 1,000 
now being built the Z bar has again been used. 

The bolster, which is shown in one of the illustrations, is of 
the pressed steel diaphragm built up type, having % in. cover 
plates top and bottom. Тһе bolsters extend below and beyond 
the side sills, which are connected to them by angles and corner 
brackets, as shown in the illustration. Near the centre of the 
underframe just below the door posts are two built up cross- 
bearers composed of a pressed steel diaphragm with a бх 14 in. 
cover and bottom plates, neither of which extend all the way 
to the side sill connection. Both the bolsters and cross bearers 
are constructed to permit the intermediate sills, 4 in. in depth, 
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END ELEVATION AND CROSS-SECTION OF STEEL FRAME BOX CAR, 
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VIEW OF STEEL FRAMING BEFORE SHEATHING OR ROOF WERE APPLIED. 


to rest upon them. Тһе end sill is a channel pressed out so as 
to permit the Z bar end post being secured back of it. Between 
the bolsters and cross bearers are two cross braces consisting 
of channels secured between the side and centre sills. There is 
also a diagonal brace from the corner of the car to the connec- 
tion between the centre sills and bolster. 

The wooden floor is nailed to т in. wooden stringers secured 
on top of the centre sill channels and bolted or nailed to the 
intermediate longitudinal sills. It is not fastened directly to the 
side sills, but is held down by the side sheathing, the connection 
at this point being shown in the small detail given in the illustra- 
tion of general elevation. 

Тһе side framing is composed of 3 in. standard Z bars secured 
outside of the side sills and to an angle iron plate, the top con- 
nection being reinforced with a gusset plate. The corner posts 
are 5x 5 in. angles and the two centre end posts are 4 in. Z's, 
the intermediate end posts being 3 іп. Z bars. These are secured По 
to the steel end carlin, which is of the Z section. Тһе carlins 
are of pressed steel in U section, being arranged to lip over the 


a es og na ee RES Vee eee 22052422544 


« di- Section A-A 


-8-914- Over-Sheathing — - ————— - i a Ф 


“О 
D: 
О 
О 
у= = A LL - гета Sheathing——— - ————— - - 
2-6%-- | 


a Hole о 


On One Bolster 
П lonly, at Brake 
PN | Mast End. >, 
dE т f М7 
д “т 
М. 1 E —— | 
I ey fe M - ft L 2) w= = | 
x | ^^. ET am | | 
z Г L , 
= | мер 72-01 T | 
o | r^ Bra = d І 
-- B "ILI 
qe | 121 4 — | | | 2° Round | 
| | = PLETEE 5 Pin 
"б  be—— = — 163 MM 2-44 — - >< 0 > ! 
< ЕСЕ — а а aI e RN >» 


DETAILS ОҒ BODY BOLSTER ON C. P. К. STEEL FRAME BOX CAR. 
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DETAILS OF CROSS BEARER. 


End View 
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side plate and are secured by 
a rivet through the vertical 
flange of the plate. 

The inside sheathing is 
tongued and grooved, 1% in. 
x 5 in. pine being bolted to the 
framing. The holes in the 
steel parts are slotted, and 
there are tie straps hooked 
over the top of the sheathing, 
carried down inside through 
the side sills and secured with 
nuts. The inside sheathing ex- 
tends 3 in. above the bottom 
of the plates and as it dries 
out or loosens up the bolts are 
slacked off and the nuts on the bottom of the tie bars being drawn 
up will permit the tightening of the sides and ends of the car to 
the total of 3 in. without leaving an opening at the top. There 
are two of these tie bars at each end and four on either side. 


INTERIOR VIEW SHOWING PRESSED STEEL CARLINS. 


Chicago improved Winslow 
roof has been fitted to the car, 
the construction being clearly 
shown in one of the illustra- 
tions. They are provided with 
a pressed steel hinged end 
door near the top and a small 
sliding door near the bottom 
of the ends. 

The trucks are of the stand- 
ard Canadian Pacific Railroad 
type, equipped with 750 ІВ. 
wheels. They have McCord 
malleable iron journal boxes; 
Barber roller device; Susemihl 
frictionless side bearings; Sim- 
plex bolsters and brake beams, and American Steel Foundries 
steel back brake shoe. 

The specialties on the car body are Westinghouse air brakes; 
Simplex couplers and Security side door fixtures. 


A GENERAL LOCOMOTIVE INSPECTION 


—————— 


AN ACCOUNT OF THE METHOD OF PROCEDURE, SOME OF THE RESULTS AND 
THE CONCLUSIONS FOLLOWING A DETAILED INDIVIDUAL INSPECTION 


OF OVER FIFTEEN 


HUNDRED LOCOMOTIVES OF ALL TYPES 


AND SIZES. 


Ву К. Н. Rocers. 


IN THREE PARTS—PART 2, WHAT IT DEVELOPED. 


In the preceding article* the object of the inspection, so far 
as can be estimated by the writer, was commented upon, and its 
scope and presentation outlined in some detail It is now in- 
tended to review the conclusions reached on each division after 
its locomotives had been inspected, and the following is a sum- 
mary of the conditions existing thereon as they appealed to the 
inspector, mention being made of conditions both detrimental 
and the reverse. Those in the detrimental class are the features 
which most demanded correction in that territory, and naturally 
embody the chief interest. In the favorable class they are exam- 
ples of adequate maintenance, which fairness if nothing else 
dictated, should be mentioned in the final reports from each 
division. 

DIVISION A. 
93 Engines. Good, 46; Fair, 30; Poor, 8; Shop, 9. Efficient, 81%. 
DETRIMENTAL FEATURES. 

(1) Large number of engines with thin tires; 26, or 28%. 

(2) Excessive slack between engines and tenders, long drawbars. 

(3) Engines with pressed steel tender truck frames broken. 

(4) Number of cast iron driving wheel centers broken and banded. 

FAVORABLE FEATURES. 

(1) General efficient condition of power. 

(2) Attention to details: oil cups, cotter pins, metallic packing. 

(3) Adherence to standard practises, and quality of back shop output. 

(4) Division self-sustaining through its own back shop resources. 


DIVISION B. 
80 engines. Good, 42; Fair, 21; Poor, 11; Shop, 6. Efficient, 79%. 
DETRIMENTAL FEATURES. 
(1) Flange wear of driving tires; due largely to careless setting. 
(2) Poor condition and care of driving box shoes and wedges. 
(3) Excessive lateral motion in engine truck and driving boxes. 
FAVORABLE FEATURES. 
(1) No bad cast iron tender wheels on the division. 
(2) Absence of sharp flanges on engine truck wheels. 
(3) Valves kept well squared up on engines of all classes. 
(4) Prompt correction of valve and cylinder packing blows. 
(5) Speed in back shop operations: setting up and stripping engines. 


DIVISION C. 
130 engines. Good, 63; Fair, 40; Poor, 17; Shop, 10. Efficient, 79%. 


* May, 1910, page 181. 


DETRIMENTAL FEATURES. 


(1) Poor condition of driving box shoes and wedges, 28 engines. 

(2) Flange wear of driving tires. Little attention paid to proper spacing: 
no verified gauges, and sticks of wood used for this purpose in 
the wheel gang. 

(3) Inadequate wiping of engines; very poor, even passenger engines, 

FAVORABLE FEATURES. 

(1) Absence of lateral motion in engine truck boxes. 

(2) Good condition of cast iron tender wheels. 

(3) Back shop output good, but lacks thoroughness in details. 

(4) Adherence to shop practise cards. 

(5) Ash pans and appurtenances in good condition. 

(6 New standards promptly embodied. 


DIVISION D. 
Good, 51; Fair, 50; Poor, 13; Shop, 7. 
DETRIMENTAL FEATURES. 
(1) Poor condition of switching power, through inadequate care, 
(2) Poor condition of driving box shoes and wedges. 


FAVORABLE FEATURES. 


121 engines. Efficient, 83%. 


(1) Clean engines. 

(2) Attention to small details: oil cups, sand pipes, cylinder cocks, etc. 
(3) Cast iron wheels in good condition. 

(4) Absence of flange wear. 

(5) Adherence to standard practises. 


DIVISION E. 
Good, 58; Fair, 20; Poor, 10; Shop, 9. 
DETRIMENTAL FEATURES. 
None of any moment: there was, in fact, nothing to criticise except that 
the power was poorly wiped, and the care of the oil cups and 
other small details showed lack of attention. 


FAVORABLE FEATURES. 
(1) Good condition of driving tire flanges. 
(2) Honesty of thorough repairs. 
(3) Incorporation of standards. 
(1) Close supervision. 


97 engines. Efficient, 81%. 


DIVISION Е. 
Good, 14; Fair, 10; Poor, 8; Shop, 10. Efficient, 57%. 
DETRIMENTAL FEATURES. 
(1) Poor condition of rod brasses, due to lack of attention. 


(2) Crossheads and guides in same shape through same cause. 
(3) Three broken frames in service and inadequately patched. 


42 engines. 
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FAVORABLE FEATURES. 
(1) Absence of flange wear in driving tires. 
(3) General good condition of cast iron wheels. 
(3) Absence of lateral motion in engine truck wheels. 
(4) Good cylinder packing. 
(5) Oil cup tops on, and well cared for generally. 
(6) Good work of light freight power 1n road service. 


DIVISION G. 
108 engines. Good, 60; Fair, 26; Poor, 18; Shop, 4. Efficient, 79%. 
DETRIMENTAL FEATURES. 

(1) Poor valve motion on class z-20 engines. 

(2) Engines in service with broken frames. 

(3) Inadequate wiping. 

(4) Oil cups poorly maintained. 

FAVORABLE FEATURES. : 

(1) Absence of flange wear, due to care in setting tires. 

(2) Good quality of back shop work. 

(3) Good condition of driving box shoes and wedges. 

(4) Percentage of poor tender wheels (cast iron) low; crossheads and 
guides in fair condition; no driving springs cutting fire-box, and 
pedestal binders well fit and in good condition. 

DIVISION Н. 
Good, 83; Fair, 84; Poor, 18; Shop, 17. Efficient, 76%. 
DETRIMENTAL FEATURES. 

(1) Improperly fit pedestal binders. 

(2) Smoke box fronts in poor condition. 

(8) Poor condition of driving box wedges and rods: freight engines. 

(4) Excessive lateral motion in driving boxes. 

(5) Freight engines wiped only in spots; oil cups not in good condition; 
injector feed pipes poorly braced, unnecessary slack between 
engines and tenders because drawbars want shortening. 

FAVORABLE FEATURES. 

(1) Incorporation of standard practises. 

(9) Absence of flange wear of driving tires. 

(8) Good condition of passenger power. 

(4) Tight cab fittings. 


152 engines. 


- 


DIVISION I. 

95 engines. Good, 41; Fair, 31; Poor, 13; Shop, 10. Efficient, 78%. 
DETRIMENTAL FEATURES. 
(1) Poor condition of rod brasses and knuckle pins. 
(2) Sharp flanges on driving tires, due to improper spacing. 
(3) Preponderance of lateral motion in driving boxes. 
(4) Sharp flanges on engine truck wheels. 
(5) Poorly wiped freight engines. 
FAVORABLE FEATURES. 

(1) Care taken of compound engines in the renewal of cylinder packing. 
(2) Good condition of motion work. 


DIVISION J. 
99 engines. Good, 47; Fair, 25; Poor, 12; Shop, 15. Efficient, 72%. 
DETRIMENTAL FEATURES. 
(1) General poor condition of engines not immediately around the prin- 
cipal shop on the division. 

(2) Large number of broken frames in service withoul temporary repairs. 
(3) Excessive lateral motion in driving boxes. 
(4) Poor condition generally of rod brasses and connection. 
(5) Engines with thin tires; below the standard limits. 

FAVORABLE FEATURES. 
(1) Absence of flange wear of driving tires. 
(2) Absence of lateral motion in engine truck boxes. 
(8) Smoke box front ends in good condition. 
(4) Thoroughness of back shop work. 


DIVISION K. 
323 engines. Good, 145; Fair, 105; Poor, 88; Shop, 35. 
DETRIMENTAL FEATURES. 
(1) Neglect of guides and crossheads. 
(2) Poor condition of freight power. 
(3) Damage to frames by spring hangers. 
(4) Clamped and patched broken parts. 
FAVORABLE FEATURES. 
(1) Absence of lateral motion in engine truck wheels. 
(2) Good condition of cast iron wheels. 
(3) Close adherence to standard practises. 
(4) Outlying points protected with good power. 
(5) Close inspection in roundhouses. 
DIVISION L. 
Good, 66; Fair, 23; Poor, 5; Shop, 4. 
DETRIMENTAL FEATURES. 
(1) Patched, banded and clamped broken parts. 
(2) Flange wear of driving tires. 
(3) Broken flanges on driving box shoes and wedges. 
(4) Improper practises in the fit of driving boxes. 
FAVORABLE FEATURES. 


Efficient, 78%. 


98 engines. Efficient, 91%. 


(1) Clean engines. 

(2) Absence of lateral motion in engine truck and driving boxes. 

(3) Careful adjustment of driving box wedges and adequate maintenance. 
(4) General good condition of rod brasses and connections. 

(5) Lucid and comprchensive office records. 

(6) Familiarity on division with actual condition of power. 


For those interested in locomotive maintenance there is a limit- 


less field for analysis afforded in the consideration of this presen- 
tation of laboriously gathered facts. Confining merely to the 
detrimental features in the reports quoted, each item in itself is 
sufficiently suggestive for an article and a discussion, but, as the 
most recurrent items in the individual engine reports dictated 
these final conclusions for each division, so must the same in 
these summaries afford the clue to what must be combated to 
secure true locomotive efficiency anywhere. The A. B. C. rail- 
road, in fact, need no longer be prominently associated with 
these articles, as it is logically assumed that the notes gathered 
on the wear as exhibited by over fifteen hundred fairly modern 
locomotives, employed in representative freight and passenger 
service, must to a greater or less degree universally apply, or at 
least a universal application may be made of the inferences to be 
drawn therefrom. It is therefore the intent of this article not to 
discuss the shortcomings or the efficiency of the A. B. C. rail- 
road, but to analyze these detrimental features as broadly repre- 
sentative sources of trouble to motive power management, no 
matter where located. 

After eliminating from the general detrimental features which 
have been portrayed those which are in a measure controllable, 
and whose mention simply implies neglect, or lack of ‘adequate 
organization, the remaining items resolve into the following: 


(1) Excessive lateral motion in driving boxes, and to a 
less extent in engine truck boxes. 

(2) Improper condition of driving box shoes and wedges. 

(3) Excessive and unwarranted flange wear of driving 
tires. 

(4) Continuance of broken frames in service. 

(5) Lost motion in rod brasses and connections. 


The above in varying degrees were encountered by the inspec- 
tor on each division, and may be safely assigned as the principal 
elements in locomotive deterioration, simply because they were 
the most recurrent items in the entire inspection. 


EXCESSIVE LATERAL MOTION. 


This is a most vexatious problem, as a glance behind the driv- 
ing wheel of almost any locomotive will mutely attest, and singu- 
larly enough there is little uniformity among the practises em- 
ployed to combat it. It was so prominent, indeed, in connection 
with the fifteen hundred and twenty-six locomotives covered in 
this inspection, that its mention became necessary in the reports 
of nine hundred and twenty-one engines, with the further expla- 
nation that it was passed unnoticed by the inspector unless the 
total in any pair of wheels was one-half inch or more. Some of 
the engines only three months out from general repairs had 
three-eighths inch end play, although put up with only one-six- 
teenth inch on each side, or a total of one-eighth inch to start 
with, and many had a total of one inch, or even an inch and a 
half, but these latter were, of course, extreme cases. 

At the time of this inspection the A. B. C. railroad employed 
two half circle cast iron liners on the hub of the driving wheel 
center, and a mixture of special hard babbit for a driving box 
liner of the following composition: 


gui n 8696 
Copper ........ EE — РА 7% 
Antimony ....... ТІСТІ Ae болыс . 7% 


Hard as this was, so hard that it would scarcely stick together, 
it nevertheless proved inadequate, and the repeated mention in 
the individual engine reports of “excessive end play” inclined the 
management toward the thought of a more enduring metal for 
the wearing face of the driving box. Naturally in this connection 
brass was suggested, but the method of its application to the box 
resolved into quite a problem. Тһе recommendation finally 
adopted was that ingot brass should be melted and poured on; 
this to save the laborious application of a cast liner by patch 
bolts, and of course the money incidental to the operation. 

The only argument in favor of standard cast brass liners to 
be carried in stock was that the melting of the brass could be 
restricted to some central shop, and the liners ordered on requi- 
sition, but the presentation of the expense to drill some twenty- 
four holes in the box, tap them, and prepare patch bolts to hold 
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the lines was in the aggregate sufficiently convincing {ог БӨРКІН 
ity to be given each shop to melt its own brass. 

For melting purposes the inspector recommended the crucible 
method. This suggestion was not favorably received at first, as 
the thought was entertained that in going to crucibles a bill of 
expense would be run into which would prohibit the system. In 
the meantime experiments were conducted in one of the shops 
to melt the brass in an oil furnace with a clay lined ladle, but 
not sufficient heat could be obtained, and this would no doubt 
apply to any furnace with less than 16 or 18 oz. pressure in the 
blast. An easy way out of the difficulty, however, was eventu- 
ally found by using the spring handing furnace, with which each 
of the principal shops on the A. B. C. railroad was equipped. 

In order to dismiss the fear incidental to the short life of 
crucibles the writer experimented with various crucible washes, 
and finally hit on the following combination: 

I part pulverized soft fire brick, 
2 parts fire clay. 
This is placed in a half-barrel and water added to form a 


mortar. Apply it to the crucible 14 inch thick, and dry т 
core oven. Additional layers may be applied if it is 


thought that the crucible requires it. 

The writer feels safe in the assertion that this wash will pro- 
long the life of a crucible 100%. Not one when so treated, and 
of course intelligently handled, will ever let go in the furnace. 
The coating generally lasts two heats and sometimes more. 

Another wash which was suggested while these experimenis 
were under way is as follows, but it has not been tried, and is 
merely mentioned for what it may be worth: 

I part pulverized soft fire brick, 

I part old crucible, 

г part fire clay. 

The treatment of the crucible with this mixture to be the 
same as that outlined in the wash which was adopted. 

Having thus disposed of the problem of melting the brass at 
all points where back shop work was done, and prolonging the 
life of the crucibles as well, the next feature was to apply the 
melted brass to the box in the cheapest and most effective man- 
ner. To this end the writer after due reflection prepared and 
submitted the following shop practise card which was eventually 
adopted as a standard practice: 

All driving boxes to be prepared for brass liners as follows: No less than 
seven one-inch holes, equally spaced along the center line of the circular 
groove to be drilled three-quarters of an inch deep in the end play face of 
the driving box. This drilling must be done with the side or end of the 
box nearest to the drill elevated on a two-inch strip; this to secure an appre- 
ciable angle in the drilled hole toward the center of the box, for the purpose 
cf anchoring the brass liner when poured. 

The above is no doubt self-explanatory, but the idea in brief is 
to slant the drilled holes toward one another; thus when the 
brass is poured from the crucible it can never come off, as these 
“tits” are opposing. his practice was eminently successful from 
the start. The piece work price agreed upon for drilling еаса 
box as above indicated was 8 cents, and for pouring the brass, 6 
cents. Thus $1.12 covered the labor incidental to applying brass 
end play liners to eight driving boxes, exclusive, of course, of 
machining the face of the liner. The immovable nature of the 
latter when so applied is indicated by the fact that as an experi- 
ment it required hard sledging for twenty minutes, with two 
mauls and a handle chisel, to break one of them off. The writer 
has never known one to come loose or lose off in service, and 
there is no need for comment on the superiority of brass over 
special hard babbit in wearing qualities for this particular part. 
This practise is equally applicable to engine truck boxes. 

So far as the liner on the hub of the driving wheel center 1s 
concerned, there is little to criticise in the A. B. C. standard of 
two half circle pieces of cast iron, secured by patch bolts of iron 
or brass (not copper). The requisite, of course, is to secure 
something which will protect the center from wear, and not fall 
off. In view of the latter probability these liners should always 
be in two picces, thus affording an opportunity for the roundhouse 
to take care of on the drop pit any case where one or both of 
them may be lost, which it could not do if they were solid, or in 
one piece, as has been frequently observed. The general inspec- 
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tion of the A. B. C. railroad indicated only iwenty:s -seven instances 
where these half-circle cast iron hub plates were missing; hence 
they may be defined as adequate for the purpose intended. 

В:їоге dismissing this subject it is believed that the rapid 
wear of the special hard babbit when employed as driving box 
end play liner is much more intensified through its peculiar 
affinity for grit. While not offering this as a positive assertion, 
experience leads to the belief that grit clings readily to a babbit 
surface, and thus grinds out the part, while it seems to fall from 
a brass liner. Thc substitution of brass for babbit appeals as a 
move in the right direction and in the consideration of all the 
sound arguments which can be advanced for its use it is amazing 
that it is not of universal application. The writer believes that 
should another inspection be made of the A. B. C. railroad the 
end play problem would appear as easily controllable, instead 
of looming up as the predominating feature in deterioration, as 
it did in this instance. 


DRIVING BOX SHOES AND WEDGES. 

At the time this inspection was made the individual reports 
indicate that no less than seven hundred and sixty-three engines 
embodied driving box shoes and wedges in a condition far below 
the requirements of any standard of maintenance for these parts. 
Criticism was principally leveled at the fact that they were 
allowed to run on at least two divisions when set up as far as 
they would go, that is, tight against the top of the frame. In 
such instances comment is, of course, superfluous, as they simply 
imply lack of organization, or the failure to properly view in 
their true importance the internal disturbing factors introduced 
in the locomotive through their continuance. But from a strictly 
mechanical standpoint the following may be noticed in the exam- 
ination of the engines of any railroad where they are engaged in 
heavy service: (1) Shoes and wedges heavily "shouldered" above 
the driving boxes, (2) a very large percentage with flanges 
broken otf. 

In explanation of the shouldered feature mentioned this 35 
inteuded to refer to that portion of the shoe or wedge more 
prominent in the former as it extends the entire length of the 
pedestal, which remains above the shoe and wedge faces of the 
driving box, and hence escapes being affected by the "rub" of 
the latter as the box shifts in the jaws while the engine is run- 
ning. Sometimes this inequality in wear amounts to as much 
as one-eighth inch, and it is decidedly objectionable, as if ап 
attempt is made to properly adjust the wedge under such condi- 
tions it will likely be stuck with the first inequality of track 
which will elevate the box to come in contact with the unworn or 
shouldered portion of the shoe. It is of tremendously far- 
reaching ейесі, because the engineers with a lively recollection 
of unpleasant experiences, hesitate to set up their wedges, know- 
ing the result as above intimated, and in consequence the ma- 
jority of heavy freight engines in this country, if “thumped” 
under steam, will likely exhibit a heavy pound in the driving 
boxes between the shoe and wedge faces. The wretched condi- 
tion of rod brasses and knuckle joint connections on many of 
these engines will mutely attest that the rods are doing all the 
work, due to the unstability of the driving boxes arising from 
loose wedges which will not run set up owing to the inequality 
in the wearing face of the shoe. 

It is a matter, however, easily and қамау corrected, and 
scarcely another machine operation can be mentioned which in 
the end will yield such satisfactory results. The following rem- 
edy is suggested as a shop practise card: 


In machining shoes and wedges a 8/32-inch cut must be planed or milled 
on the wearing face, 4 inches in length (not arbitrary) measured from the 
top. In certain cases it may be advisable to treat the bottom of the wear- 


ing face in the same manner. 

It will be recalled that this practise is invariably followed in 
planing guide bars, in what may be called "end clearance" bc- 
tween them, and which permits the crosshead to be pulled to 
the extreme or the "striking" points. When embodied in shoes 
and wedges as above outlined it permits a perfect adjustment 
of wedges, and is readily affected whenever these parts are down, 
but of course properly belongs to the time when the engine 1s 
receiving general repairs. This train of thought was suggested 


following an inspection where the general wedge conditions 
were unduly flagrant, and in reply to criticism it was advanced 
that they “could not be set up without sticking”; without ques 
tion absolutely correct, as has been explained. 

In regard to the second ever present feature in connection with 
shoes and wedges, viz, broken flanges, the question arises 
whether or not this may be construed as anything objectionable 
or detrimental, but waiving this possible argument, the fact 
remains that something is broken, and there must necessarily be 
evinced a weakness repellant to advanced mechanical ideas and 
procedure. It may not be credited, but the writer has seen a 
4-4-0 light passenger engine with each and every flange broken 
off the total of eight shoes and wedges which this wheel ar- 
rangement implies. 

The reason for this, and all other breakages of similar kind, is 
that not sufficient clearance exists between the flanges of the 
shoes and wedges and the pedestal legs, and between these 
flanges and the flanges of the driving boxes; in other words, a 
too much "straight up and down" proposition. With everything 
a "fit" the slightest cant of the locomotive frame in either 
direction, and there are lots of them even at reasonable speed 
imposes a prohibitive strain on all of these parts, to the extent 
that in extremc cases something must inevitably let go. 
something is, of course, the comparatively weak cast iron flange 
of the shoe or wedge. 

A good practice to follow, and which will result in reducing 
to a minimum the breakage of flanges, is to slightly taper the 
inner face of the driving box flanges from the center both ways 
to the ends. This total taper need not be over 1/16 inch, but 
this will be ample to take care of whatever rocking motion th^ 
driving box may assume when the engine is running. This is 
necessarily another back shop operation, and it is earnestly rec- 
ommended, as there is nothing the roundhouse can do in com- 
bating the problem of broken flanges except repeated renewals 
of the shoes and wedges, which soon runs up a formidable bill 
of expense in addition to detaining the engine from road service. 

Before this item is dismissed another feature must need be 
commented upon, and that is the neglect which generally associates 
with the proper care of wedges. Innumerable instances are re- 
called where the liners added from time to time to take up wear 
were "tacked" on, and in consequence had worked out and over 
the top of the driving box so that it would be practically impos- 
sible to oil the latter. It is no less than amazing after all the 
hard work has been done of taking down the binder, and often 
a driving spring as well, to remove the wedge, that the liner 
should be hastily stuck on with two insignificant Ж inch copper 
rivets, yet it is in evidence every day, although with the realiza- 
tion that the arrangement is scarcely permanent enough to take 
the engine out of the roundhouse. Мо liner should be allowed 
less than Ж inch thick, which is the minimum for an adequate 
countersink in the rivet holes; and no less than eight М-їпсһ 
rivets, equally distributed, should be employed to secure it. The 
job is to take down and re-apply the heavy parts, and certainly 
nothing can be advanced against consuming sufficient time to 
fasten the liner so it will stay until another liner must be applied, 
which should mean four months at least, no matter what the 
character of the service may be. 

The importance of properly maintaining this part is not 
underestimated by scarcely any railroad, and on the large ma- 
jority of them the roundhouse organization provides for what 
is called a "shoe and wedge man," who with one or two helpers 
is charged with "keeping them up," not only so far as lining 
when required is concerned, but the proper adjustment as well. 
In such organization this man is supposed to keep an eye on all 
of the wedges under his jurisdiction, and in addition to doing the 
work in that line reported by the engineers and the engine in- 
spector, to take the initiative when he notes anything in need of 
repair. 

Theoretically, this may be all right, but in its practical work- 
ing becomes largely a farce. With the possible exception of the 
steam pipes, the shoe and wedge job is the meanest and most 
disenchanting proposition on a locomotive. In recent years the 
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binders have become tremendously heavy. They are generally 
НЕ with draw to the pedestal, are hard to wedge down, and very 
hard to pull up to where they must go to be re-applied properly. 
Many engines have underhung springs, and it is then necessary 
to remove the spring before starting on the binder. It is besides 
a strictly "pit" job, and every move is performed under the dis- 
agreeable environment of standing in cold water with hot water 
dropping from above. Naturally a shoe and wedge man, no 
matter how conscientious he may be, is only human after all, 
and in the absence of definite orders from some one regarding 
his work, is very liable to let the job go until it has reached dis- 
tressing proportions, especially where the organization provides 
that he largely finds his own work. 

After long consideration of this matter the writer recommends 
that specialists on the shoe and wedge job be discontinued. It 
is confidently believed that far better results will materialize 
by the roundhouse foreman handing these jobs as they occtr 
to any one of the running repair hands who may be disengaged 
at the time. This will result in placing the foreman closer in 
touch with these parts, and he will watch and hurry the job, 
being desirous to secure the use of that running repair man on 
something else, whereas he could not use a regular shoe and 
wedge man on anything other than his work, a situation which 
creates indifference toward the latter. 

This recalls that a surprising ignorance has often been noted 
on the part of roundhouse foremen in regard to the actual con- 
dition of the wedges in engines under their direct supervision. 
On one occasion the writer took a foreman for a walk along a 
string of engines on the ash pit, and pointed to the fact that 
five of these, all in heavy freight service, had one or more 
wedges set up as high as they would go, and the box playing 
backward and forward to the detriment of rod brasses and con- 
nections. He said, and honestly the writer believes, that he had 
not the slightest idea conditions were so bad, and that the engi- 
neers running these locomotives had not reported their wedges 
in need of lining. They were chain gang engines, and a review 
of the work book showed that reports of this nature were quite 
infrequent. Тһе writer then requested the road foreman of 
engines to take the matter up with the engineers to learn why 
they had not brought the matter to the attention of the shop 
supervision, and the investigation in time developed that they 
had become indifferent since against their wishes the engines had 
generally been pooled. They added that when this procedure was 
established a "let-up" ensued all around, in the shop as well as 
in their former attention. 

However this may be, there is no intention to offer an argu- 
ment relative to the chain gang system, now generally prevalent. 
one way or the other, but the fact remains that the time-honored 
care of wedges which the engineers have apparently let go, the 
shop must now assume. One reason why things are so bad in 
this line is because the adjustment of wedges, at least, was 
generally attended to by the engineers, and the shop has not 
come to a full realization that they no longer experience the old 
interest. 

The writer believes that for the present, at least, the only real 
solution for this problem is to station an inspector on the ash 
pit, for whose benefit the engine will be “thumped” under steam 
before the hostler brings it into the house. In this form of 
inspection the lost motion in any part is most apparent, and the 
report covering the condition of the wedges, or the pound of thc 
driving boxes in the jaws, could reach the roundhouse foreman 
coincident with the arrival of the locomotive on its pit. This 
will effectually dismiss the excuse that they had not been advised 
of conditions which to all intent and purpose were practically 
pounding the engine to pieces. 


FLANGE WEAR OF DRIVING TIRES. 


This is ordinarily associated in fancy with divisions of rail- 
roads having morc than the average degrees of curvature, but the 
observations of the writer serve to dismiss this view as entirely 
erroneous. For instance, on the А. B. C. railroad it was found 
that the straightest division indicated the most cut flanges, while 
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on another, exceedingly crooked, the flange wear remained mere- 
ly at the average for what might be expected in the instance of 
heavy power. The cause of flange wear is improper spacing of 
the driving wheel tires, helped along by excessive lateral motion 
in engine truck boxes. 


So many errors in the correct setting of tires have been noted 
on so many railroads, that, in the consideration of flange wear, 
improper spacing of tires must be assigned as the primary 
cause. Improper spacing in this sense is intended to mean care- 
lessness in securing the exact measurement from one time to 
another, on the same pair of wheels, as laid down in the standard 
practises. 


There are certain recognized standards for the spacing of thc 
tires, for instance on 2-8-о type, 53% inch for Nos. 2 and 3 pair, 
and 53% inch for Nos. r and 4 pair, and the mere matter of 
living up to these standards, and even disregarding all contrib 
uting causes of flange wear, will in most cases reduce this 
trouble fifty per cent. This will appear an extravagant statc- 
ment, as it would imply that a disregard of standards exists іп 
all cases where tire troubles are in evidence. It should not, 
however, be so construed, but rather that there is a laxity in the 
shops in this important regard which escapes the management, 
who, with the knowledge that prints and instructions exist, thov- 
oughly covering the matter in detail, are often lulled into a false 
security, under the impression that the mere presence of these 
in the tire gang conveys the assurance that they will be lived 
up to. 


From records covering the close inspection of hundreds of 
engines during the past few years, wherever flange cutting has 
been in evidence the writer notes some remarkable variations 
from standard practiscs. One instance in particular should bc 
mentioned, that of a 2-8-0 engine, 17 feet rigid wheel base, with 
all flanged tires, which actually had the front tires spaced 5334 
inch, and, quoting from the report: “54 inch wider than spacing 
for best results, and 38 inch wider than any recognized spacing.” 
This is, of course, a somewhat extreme case, but it actually 
occurred on a well handled railroad, simply because the confi- 
dence in the tire foreman was misplaced. 

Another engine of the same class had tires spaced as follows: 
No. 1, 537/16 inch; No. 2, 537/16 inch; No. 3, 53% inch; No. 
4, 53% inch. Still another example: No. т, 53% inch; No. 2, 
53% inch; No. 3, 5312 inch, and No. 4, 535/16 inch. In this 
arrangement the first pair of wheels in each engine had tires at 
least 14 inch further apart than any recognized spacing; Nos. 2 
and 3, % inch further apart than any practise, and No. 4, % inch 
in excess of the best practise. Another engine had front driving 
tires 5/16 inch too far apart, and another % inch. Each of these 
engines showed pronounced flange cutting. A pleasing contrast 
was afforded, however, in still another engine of the same type. 
This had Nos. 1 and 4 set at 53% inch, and Nos. 2 and 3 at 53% 
inch, and exhibited no flange wear whatever, or even rubbing, 
although the tires had been on five months and the engine had 
made the same, if not more, mileage than the others mentioned. 


The above examples, while occurring on one road, are merely 
illustrative of what has been encountered on several others, and 
every one of these roads had shop practise cards and blue prints 
covering all necessary information to secure correct tire-setting. 
On one of these, which ran through a mountain country, witn 
all the popular causes present against the longevity of flanges, 
such vigorous action was taken on the portrayal of these condi- 
tions that seventy-five per cent. of this abnormal flange wear was 
eliminated within the ensuing six months. The measures which 
brought about such a gratifying result were: (1) Replacing the 
measuring sticks of wood, and other makeshifts which had been 
in use in the wheel gang, by solid gauges with hardened points, 
one set for each class of engine, and by impressing on those 
concerned that they must wake up to the importance of the 
matter; (2) the issue of clear prints for shop use, giving the 
standard practise for setting tires on all engines, and (3) tem- 
porarily at least providing an inspector to gauge every set of 
tires after mounting in the wheel shop, and certify on a regular 
form to the correctness of the setting. 


It has been said that the insistence on attention to the details 
in the wheel shop will eliminate fifty per cent. of flange troubles, 
and the writer firmly believes this to be true. The correction of 
contributing causes must devolve upon the care and vigilance 
exercised in the roundhouse after the locomotive has been put 
in service. | 

It is of utmost importance along these lines to keep within 
reascnable limits the inevitable accumulation of lateral motion 
in the engine truck wheels. An excess of this, which should be 
taken to mean anything greater than 14 inch total, is without 
question the principal contributing cause to driving tire flange 
wear. Excessive lateral motion in the engine truck results in 
the leading driving tires being most affected by high degree 
curves; in other words, the engine truck does not receive its 
share of the impact of the curve. When this lateral motion is 
combined with excessive wide spacing of the front driving tires 
there could be no other logical result than excessive flange wear 
or flange cutting. 

Ideal conditions, however, will not have been reached until 
all wheel centers are standardized, and all tires bored with a lip. 
The tire then applied to the center so far as the lip will allow is 
properly spaced in relation to its mate on the opposite wheel. 
This is said, of course, with a full realization that should the lip 
tire plan be adopted, a long time must elapse before the good 
results which will certainly follow can fully materialize. This 
is because wheel centers on old engines are frequently at vari- 
ance with standards; many are too far apart, while some are too 


. close, and in consequence, facing the outside of the rim to bring 


the standard lip tire to its proper position would have to vary 
with each individual case. The soundness of the lip tire idea. 
however, will be readily appreciated by those familiar with the 
hurry and handicap imposed when tires are changed in round- 
houses. The chances for error in the setting, which are fre- 
quently in evidence under such conditions, would entirely disap- 
pear, as the tire could only be applied to the center as far as its 
lip would allow. 


BROKEN FRAMES IN SERVICE. 


There is little of value to comment on in connection with this 
particular feature, as it is generally conceded that. fractured 
frames should not be continued in service, but they are so con- 
tinued, although it is not believed that the management is cog- 
nizant of such prccedure. Some broken frames, of course, are 
placed immediately on the hospital list through the location of 
the break, for example, immediately back of the cylinder, in the 
tongue piece or front rail There are many other fractures, 
however, which do not incapacitate the locomotive for the time 
being, and in ninety per cent. of instances they are winked at by 
the local supervision, and the engine allowed to run until such 
time permits, if it ever comes around, when the engine can be 
best spared for repairs. 

The great trouble in this connection is that the roundhouse 
foreman, ever busy in meeting the exact requirements of his daily 
schedule, can scarcely be expected to exhibit the finesse of feel- 
ing to look far into the future of a single locomotive, especially 
when that locomotive is apparently doing its work, even if the 
frame is in two pieces. It is a matter for the master mechanic 
to know, and to know personally, through a system of reports 
which admit of no evasion, the condition of each and every frame 
under his jurisdiction. By taking this matter into his own hands, 
and having his force understand that he handles it, the round- 
house foreman in his turn will exploit what it now looks very 
much as though he was covering up. 

Briefly broken frames should not be run for this reason: the 
break attests to the presence of an abnormal stress, and after 
the fracture occurs these strains must be transmitted to and 
borne by some other part of the frame which never was designed 
to sustain this double duty. Thus metal fatigue is set up in parts 
far removed from the original defect, and may serve to explain 
the many failures which occur in other parts of the frame after 
the primary break has been welded up and the engine returned 
to service. 

There is another point in connection with broken frames, and 
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worthy of deep reflection, viz, their welding when these frac- 
tures occur. The writer has little faith in the stability of a ther- 
mit weld, and less in one made by oil, on a "V" piece set into 
the break. Without recourse to argument he believes that oil 
welds are only brazed at best, and that although they may ap- 
parently hold are no less than a menace to security. One of these 
latter is recalled, made with great care in one of the principal 
shops of the A. B. C. railroad, famed for just this class of work, 
which let go in the one hundred and forty miles to the next di- 
vision. Its cross section showed only thirty per cent. of the 
metal united in the weld. 

Although conceded somewhat radical the recommendation is 
offered that when the break occurs the engine be retired from 
service and the frame removed to be honestly welded up under 
the hammer. This convincingly disposes of the matter, whereas 
conjecture must predominate when other makeshifts are em- 
ployed. 

It is unfortunate that a thorough study has not been made of 
the efficacy of the various welds. It might easily be done, too, 
by stamping in a clean place on the frame adjacent to the weld 
a certain symbol to indicate the nature of the weld. For instance, 
the letter "T" would indicate thermit; “О,” oil weld, and “F,” 
an honest forge weld. Then when any of these failed a good 
record would be inaugurated for the future, and from whicn 
many more binding inferences might be drawn than in the pres- 
ent hap-hazard procedure. 


Lost Мотіом ім Вор ВвА55Е5 AND CONNECTIONS. 


The design of these parts is generally adequate, and a thor- 
ough review, in this instance at all events, seems to show that 
when in an abnormally bad condition the latter results from the 
driving box wedges being even worse. With enough bang be- 
tween the shoes and wedge faces to almost permit the driving 
boxes to turn over in the jaws at each revolution of the wheels 
it is not likely that perfection will evince in the much less таз- 
sive rod bearings. When the wedges are all the way up, and no 
longer hold the boxes, the double duty is imposed on the rod 
brasses and knuckle pins to not only turn the wheels, but keep 
the wheels properly aligned as well: something, of course, im- 
possible for them to do for very long. 


Of course, the writer encountered instances in plenty- where 
the wedges were in good condition, and the rod brasses were 
poor, but this simply spelled neglect, and does not alter the above 
general conclusion. 

It looks absurd, when the matter is properly understood, and 
there is no mystery about it, to see a roundhouse fortman give 
a machinist a work slip to take down the intricate and cumber- 
some middle connection side rod brass for the purpose of reduc- 
ing it, while right behind that same wheel the driving box wedge 
is jammed against the top of the frame, and no longer serving 
the purpose for which intended. Common sense would certainly 
dictate to line that wedge to-day, and reduce the brass to-mor- 
row, then the latter will be in the nature of an enduring job, but 
vice versa it will have to be reduced again next week, unless it 
is the intention to allow it to knock the pin off, or break itself 
to bits. 

The writer is advised that in a certain roundhouse 200 rod 
brasses were applied in a single month, and this was pointed to 
with pride, as an illustration of the care which they were taking 
of their rods, but if the condition of the shoes and wedges on 
those engines when inspected was representative of the period 
referred to this heavy application need not be considered un- 
usual. If this labor had been spent in part in lining down 
wedges, and keeping them adjusted where they belonged, prob- 
ably one hundred of these new brasses, not to mention innumer- 
able knuckle pins, might have been saved. Only the intelligent 
handling of the shoe and wedge proposition will ever result in 
adequate maintenance of rod brasses and their connections. It 
is practically killing two birds with one stone. 

The above consideration of five points embodies what the 
writer believes to be the secret of prolonging the life of an en- 
gine between shoppings, and just the way they are viewed and 
lived up to is the gauge of success in this line for any division. It 
was not the intention in the foregoing to dilate on self-evident 
truths, but merely to present what the inspector offered to the 
A. B. C. railroad in solution, or at least as a move in the right 
direction. The minor elements of deterioration, the organiza- 
tion employed to combat them, and the effect of personality on 
locomotive maintenance will be reviewed in the next and final 
article in this series. 


TEST OF LOCOMOTIVE DRIVING WHEELS. 


ACCURATE MEASURING OF THE DEFORMATION ОҒ DRIVING WHEELS DUE TO THE CENTRIFUGAL 
ACTION OF THE COUNTERBALANCE AND THE THRUST AGAINST THE FLANGE WHEN 
CURVING. ALSO THE AREA OF CONTACT BETWEEN THE WHEEL AND RAIL. 


E. L. HANCOCK. 


The investigation of the deformation of two locomotive driv- 
ing wheels due to the various forces acting upon them is outlined 
below. The object of the test on wheel No. 1 was to determine 
the deformation due to the centrifugal force of the counter- 
balance, and to determine, if possible, whether or not this defor- 
mation was sufficient to account in part for the presence of flat 
spots on drive wheels just in front of the counterbalance. It 
was thought that this centrifugal force might be great enough to 
cause the wheel to roll in a slightly elliptical form. To determine 
whether or not such deformation was possible, it was decided that 
tests should be made in a testing machine. In addition to these, 
tests were made to determine the deformation while under load 
and the area of contact of the wheel with a 9o-pound rail. The 
wheel was furnished by the American Locomotive Companv. 
The center was of cast steel, the whole wheel weighing 3,505 
pounds and with dimensions shown in Fig. r. | 

The tests were made іп а Riehle testing machine of 300,000 
pounds capacity. For the tension tests the wheel was arrange: 
as shown in Fig. 2, so disposed as to admit of the application 
of tension along a diamcter through the center of the crank pin 
and counterbalance. In order to prevent unusual distortion due 


to the hole in the center of the wheel, a cast iron plug was 
driven in from the convex side. Rods were attached along the 
vertical and horizontal diameters to projecting pieces of steel 
soldered to the tread and projecting out over the flange. А 
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FIG. 2.—DRIVING WHEEL ІМ RIEHLE TESTING MACHINE. 


short piece of tubing fitted over one end of the rod in such a 
manner as to admit of extension along the diameter. Extenso 
meters were placed on each of these rods, one end being on the 
piece of tubing and the other on the rod. In this way when the 
diameter of the wheel changed, the rod moved in the tube and 
this movement was measured by means of the extensometers. 
The extensometers were of the Riehle type, measuring to 
1/10000 of an inch. Great care was used in getting the pieces 
soldered to the tread and in adjusting all parts connected with 
the measuring apparatus. 

To guard against accident, two chains, shown in Fig. 2, were 
kept in place. These chains were loose during the tests. 

Loads were applied in increments of 3,000 pounds, and the 
resulting deformation measured along the to diameters. The 
results are shown by curves (1) and (3), Fig. 3. These curves 
represent the average of three tests. In each case it was found 
upon releasing the load that there was no set in the wheel. 

A second series of tests were made by pulling from the hub 
and counterbalance. The arrangement was the same as that 
shown in Fig. 2, except that the large chain at the top, instead 
of pulling from the rim, was extended around the hub. Тһе 
results of these tests are shown by curves (2) and (4), Fig. 3. 
In this case, also, no set was observed when the load was 
released. 

The force of 60,000 pounds applied, for an unbalanced mass 


in the counterbalance of 800 pounds weight, 
corresponds to a speed of 250 miles per hour. 

For a speed of 100 miles per hour the esti- 
mated pull would be about 10,000 pounds. If 
such a force acts along the diameter through the 
crank pin, it is obvious that the wheel should 
be stiff enough along a diameter at right an- 
gles to prevent any appreciable deformation 
of the wheel. From curve (1), Fig. 3, it 15 
seen that the deformation of the diameter due 
to a pull of 10,000 pounds is about .002 inches, 
an amount that certainly might be neglected. 
From tests made by Professor Goss it is evi- 
dent that the wheel lifts off of the rail at 
times. If we assume that this lifting force 
may be due to the centrifugal force, say 25,000 
pounds, the change of diameter is only .0045 
inches. Even the change in diameter caused 
by the pull of 60,000 pounds is so slight as 
to have no practical significance. It does not 
seem probable that the total deformation was 
not measured by the method employed since 
the test was repeated many times with al- 
most identical results. Further evidence of 
the accuracy of the method of measurement is 
seen in the return to the same zero each time 
after the load had been removed. 

The next series of tests was designed to 
show the deformation due to the load by meas- 
uring the area of contact between the wheel 
and rail. For this purpose the apparatus was 
changed somewhat, the cast iron plug being 
driven through the hub until it projected equal- 
ly on cach side, so that the projecting ends 
might rest upon columns supported on the 
base of the testing machine. (See Fig. 4.) A 
section of a new go-pound rail was clamped in 
an inverted position to the under side of the 
moving head of the machine in such a way 
that when lowered, it gave contact with the 
tread of the wheel. The load was then applied 
by lowering the moving head. In other words, 
the rail was pressed down upon the wheel in- 
stead of the wheel being pressed upon the 


rail. 
Areas of contact were measured at dif- 


ferent points on the tread, keeping the 
га! always in the same position relative to 
the flange of the wheel. These areas were taken by inserting 
a piece of carbon paper and a piece of white tissue paper between 
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the wheel and rail. After the load was ap- 
plied the print of the area of contact was left 
upon the paper where it was measured by 
means of a planimeter. Areas were measured 
at points along the tread indicated by Fig. 5, 
апа the’ results arc shown by the curves. 
Loads were applied in increments of 5,000 
pounds up to 25,000 pounds. The results of 
these tests seem to show that there is less de- 
formation of the wheel when the rail is in the 
vicinity of the crank pin than for any other 
position and a greater deformation when the 
contact is 90 degrees from that position. In 
other words, that the wheel is stiffer along a 
diameter through the crank pin than along 
any other diameter. 

To extend the tests made on wheel No. 1 
and to check their validity, tests were made 
on another wheel which we shall designate as 
wheel No. 2. This second wheel was much 
heavier in all its parts than the first, weighing 
with hub and crank pin 5,700 pounds. И is 
shown in section in Fig. 6. The tension test 
was omitted in this case, since the deforma- 
tions obtained from the tension tests of wheel 
No. 1 were so small. The wheel was mounted 
as shown in Fig. 4, and areas of contact with 
a 75-pound rail were taken at different points 
on the tread. Possible changes of length of 
the diameter at right angles to that of the con- 
tact point were measured by extensometers ar- 
ranged as in the case of the tension tests on 
wheel Мо. 1, Fig. 2. This wheel was also fur- 
nished by the American Locomotive Com- 
pany; both wheel and rail were new. Areas 
were taken by means of carbon and tissue 
paper as before, and the chains shown in Fig. 
4 were loose during the tests. Areas of con- 
tact were taken for various loads up to 80,000 
pounds. These areas are shown in the follow- 
ing table :. 

Area midway crank 


Load in ps and counter- Area counter- Area crank 
alance in sq. in. balance, sq. in. pin, sq. in. 
.36 .33 .35 


pounds. 


10,000 

20,000 .48 .52 .51 
30,000 .57 .61 .63 
40,000 .68 .78 .74 
50,000 .75 .75 .81 
60,000 .80 .85 .92 
70,000 .91 .95 .99 
80,000 1.00 1.01 1.02 


Average 
area, sq. in. 
.946 


1.01 


Here the areas taken midway between the crank pin and coun- 
terbalance are smaller than the others, indicating less deforma- 


FIG. 4.—TESTING FOR AREA OF CONTACT BETWEEN WHEEL AND RAIL. 


The extensometers, which measured to 1/10000 of an inch, gave 
no indication of any change. Both Riehle and Johnson extenso- 
meters were used. Since there was no change in diameter the 
increased area obtained at the crank pin must be accounted for 
by a local bending of the tire and rim. This view is further 
confirmed by the fact that in this wheel the areas over the crank 
pin were greater than those over the counterbalance, while т 
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tion of the tread. Those taken over the center of the counter- 
balance were smaller for this wheel than those over the crank 
pin. As above noted, an effort was made to detect any change 
of diameter of the wheel caused by the application of the load. 


the case of wheel No. т the reverse is true. By referring to Fig. 2 
and Fig 4 it is seen that the area over the crank pin in 4 came 
between two spokes while in 2 it was directly over a spoke. 
The area midway between the crank pin and counterbalance in 4 
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was over a spoke, while in 2 it was between two spokes. No 
further tests were made to determine whether or not this view 
regarding local bending as the sole cause of the difference of 
areas of contact for different points on the tread, was correct. 


AMERICAN ENGINEER AND RAILROAD JOURNAL. 223 


results of these last tests are shown in curve (3), Fig. 8. It is 


seen from these curves that the deflection for the various loads 
is about the same for the positions (1) and (3) and somewhat 
less for position (2). 


This means that the wheel is stiffer when 


FIG. 7.—WHEEL MOUNTED FOR TESTING EFFECT OF FLANGE PRESSURE. 


It seems, however, a fair way of explaining the facts observed. 
This wheel, No. 2, was also tested for deflection due to trans- 

verse loads, viz.: such loads as would be caused by flange pres- 

sure against the rail. For this test the wheel was mounted on 
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one arm of a 200,000 pound Riehle testing machine, as shown in 
Fig. 7. The weight of the wheel was counterbalanced on the 
other arm of the machine and loads applied at the center as 
shown in the figure. Deflections were measured in thousandths 
of an inch for loads of 1,000 pounds up to 40,000 pounds. Sev- 
eral tests were made with the wheel in the position shown, and 
the average of these tests is shown by curve (1), Fig. 8. Then 
the wheel was turned and supported with the knife edges at the 
extremities of a diameter through the edge of the counterbalance. 
Curve (2), Fig. 8, shows the average of these tests. Finally the 
wheel was supported with the supports at the extremities of a 
diameter at right angles to the position shown in Fig. 7. The 


the flange pressure is at the edge of the counterbalance than for 
the other positions. | 

It is to be noted that the wheel was not supported at the flange 
as in service, but by supports 77 inches apart. Тһе results of the 
tests show that a formula for deflection in which the deflection 
varies as the cube of the diameter, holds approximately in this 
case. Considering the wheel supported by the flange, this gives 
the deflection for (1), for the 40,000 pounds pressure, as .098 
inches instead of .001 inches, as read from the curve. 

It is appreciated that supporting the wheel as was done and 
applying the load at the center does not exactly reproduce the 
conditions of service, but it is believed that it approximates therm 
as near as may be done in a static testing machine. It is believed 
that this flange pressure of 40,000 pounds is greater than any 
so far obtained in track tests for lateral pressure. In the Rail- 
road Gazette, Sept. 20, 1907, Mr. Geo. L. Fowler reports, for a 
consolidation locomotive weighing 174,300 pounds and running at 
30.6 m.p.h. on a 4 degree 25 min. curve a maximum drive wheel 
pressure of 13,000 pounds. It is to be noticed, however, in this 
case that the superelevation of the outer rail was 3.875 inches, 
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corresponding to a speed of 36.6 m.p.h. It is certain that at 
speeds exceeding this limit the flange pressure would be con- 
siderably increased. The rather large pressure of 40,000 pounds 
allows for extraordinary conditions. 


AUTOMATIC MACHINES FOR LOCOMOTIVE PARTS. 


In almost all modern railroad shops at the present time there 
is an increasing tendency to the use of turret lathes for the manu- 
facture of small parts such as screws, studs, etc. The degree of 
efficiency attained by these tools of course is very good, but in 
most cases for certain small parts to be made constantly in large 
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LOCOMOTIVE PARTS MADE ON AN AUTOMATIC MACHINE. 


quantities the output can be increased to a remarkable extent Бу 
the use of automatic machines. 

The use of automatic screw machines in railroad work is some- 
what of a departure from the usual practice, but in a modern shop 
where the work is centralized there is no reason why these 
machines should not be used more extensively. While a good 
turret lathe may possibly do the same work somewhat faster,— 
the cost of production with the use of automatic machines can 
be reduced about four or five times be- 
cause one man with a helper can easily 
operate about ten of these machines. 

Four automatic screw machines have 
been in service for a number of years 
at one of the large modern shops and 
are giving very satisfactory results. 
Two of these were manufactured by 
the Cleveland Auto. Machinery Co., and 
the max. size of the work is 24 x 6 in. 
and 24 х4 in. respectively. The other 
two are the No. 54 and No. 56 Acme 
multiple spindle machines, with four 
heads, manufactured by the National 
Acme Mfg. Co., of Cincinnati, Ohio, one 
of them being equipped with tools to 
make 17% in. adjustable staybolt sleeves, 
and the other is used chiefly for small 
studs. One of the Cleveland machines 
is used chiefly for turning out pins such 
as driver brake pins, etc, while the 
other is used for small miscellaneous 
work. 

One man operates all these tools at 
present, but with a helper he will be able to very easily operate 
twice that number when the requirements of the whole shop 
shall warrant the installation of additional tools of this kind. 

The four tools are placed in a group with five brass turret 
lathes; and eight other iron lathes, which require a motor of 
about 30 h.p. capacity, although the group is at present driven by 
a Bullock Electric Co. 18 h.p., 900 r.p.m., shunt motor, which is 
overloaded about 100 per cent. 

The great variety and also the quality of work turned out by 
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these automatic machines may be somewhat of a surprise to many 
railroad shop men, but when we consider that this work is done 
at one-quarter the cost of the same work on a turret lathe it 
seems truly remarkable. Тһе cost could be still further reduced 
if all these parts were made in a centralized shop for several 
divisions so that more machines could be installed. Some of the 
work which these machines are turning out is shown in the illus- 
tration. 


Red Seal engine oil is used as a cutting lubricant and gives very 
good results, the oil being of course used over and over again. 

The large pin shown is used on ash pan rigging, requires about 
eight min. to finish as shown, or, in other words the output is 
75 pins per 10 hr. day on a Cleve- 
land machine. Тһе same machine 
turns out 180 studs 54 x I in, or 
about 210 studs !⁄ x т іп., in то hrs., 
while the Acme No. 54 multiple spin- 
dle machine turns out about 400 % x 
I in. studs in а ro hr. day. The 
capacity of the Acme No. 56 is about 
75 flexible staybolt sleeves in то hrs., 
or 8 min. рег sleeve. Тһе sleeves 
are all completed on this machine 
except balling out the top to receive 
the spherical bolt head. 

The supervision required is prac- 
tically nothing and while they do not 
turn out work much faster than 
some good turret lathes, it is evident 
that it can be done more economical- 
ly and also with more speed when 
two or more additional machines can be set up for the same 
work in case of emergency to obtain au increased output. 


We have less trouble with boiler failures since we began using 
a hot water washout system. Our boilermakers were on a strike 
for six weeks and we did not have a delay on account of a 
boiler failure.—C. L. Dickert at the General Foremen's Conven- 
tion. 
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The Pennsylvania established a new record during the month 
of March in overhauling engines at the Altoona shops. In all, 
205 locomotives were received at the shops and repaired. Of 
this number, 35 were given what is known as heavy running 
repairs, while the remaining 170 were given repairs to various 
broken parts. 


The East River tunnel of the Pennsylvania R. R. at New York 
will be in operation about August 15. 
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32 33 32 30 
$5 | 52 , SS | 64 , 
| | | 
| 96. | 50. | 62. | 92. | 
9.8 74 | 85 15 | 
10 7.8 7.8 16 
i | | 
| 6.80 ШЕ; 4.20 7. 
220. | 85. 145. 200. | 
4.8 3.8 3.0 422 
245 | 12. 15.5 28.5 | 
5.40 2. 3.50 6.20 
86 | 5. 5.1 73 | 
27 ` 16 16 2.3 
47 26 28 47 
68 38 44 | .66 
pom 
&8 | 90 84 | 98 | 
2,850 2.250 2.900 | 2.800 
88 2 98 88 | 94 
590 | 1,000 700 | 450 
340 | 210 260 ‚ 350 | 
' 7.800 3.600 8.800 | 7,000 | 
18 14 19.5 18 | 
41 44 57 . 49 | 


l one including the distance from 
es, that is practically level, as com- 
, which is very mountainous. The 
s are practically identical in every 
uited to the conditions under which 
| per thousand gross ton-miles on 
t it is 42 cents, due entirely to the 


; copnection is the fact that this is 
ғ result may be shown which was 
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nat 
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пом и” 
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SOUTH 


MIDDLE WESTERN WESTERN | NORTH WESTERN 
E А е --- — Е - — po —  — igs gne i шы ыш oe em enel mer | 
; сам. C. R.I. & S.L.& ` А.Т. & с. м. & 
[CEN бшка p шы ыҚ» қы Тапа a сма аси, (Сап. Pac | 
* t | 
22 zs m m = — ——— --- ——_  --- = nd — | 
! | | 
7,632 ' 7,526 | 649 329 440 S78 | 5573 5.672 | 7,286 | 6923 | 10106 | 
1,452 1,361 1.053 656 892 1.305 : 1,612 1,347 1.423 1.065 1,478 
59760 40,583 44.414 15.450 30182 25,933 | 45,045 42,208 | 55,488 | 42,920 | 50,434 
| | | 
52,000 36,000 51,000 53,000 49,000 ` 49,000 27,000 40.000 | 58.000 | 39,000 ! 33.000 
22.000 20.000 20,000 18.000, 17.000 15.000 19,000 15000 | 26,500 | 13,000 | 22,000 
33,000 27,000 | 30,000 | 29,000 ' 26,000 ! 26,000 25,000 24000 | 37,000 | 23.000 | 31,000 
47 58 59 68 - 56 60 64 67 | 47 67 59 
22.000 | 26.000 , 30,000 . 30,000 ' 25,000 27.000 , 30,000 , 30,000 | 20,000 . 30,000 | 26,000 | 
| | | | | 
16 19 | 22 | 255 15 30 29 | 25 | 17 25.5 | 24 
21 23 | 275 | 32 225 42 36 ! 325 18 | 34 30 
1.60 1.85 1.70 1.50 | 1.80 2.40 2.20 1.50 145 | 125 1.80 
7.40 7.30 7.30 830 | 720 | 1120 | 980 820 | 840 | 69 9.30 | 
175 ; 16 185 185 | 160 250 225 185 185. 155 205 
18 18 ' 21 21.5 19 | 2 245 2 | 18 | i8 22 
12 12.4 152 102 | 122 13 15 11.5 . 12 | 115 | 154 
| | | 
5.8 8.4 98 ! 12 9.2 11.5 9.8 7.2 5.4 5.4 10 | 
1,900 2,300 , 2,900 3,250 : 2,400 3,100 2,500 1,750 2,000 1,800 3,100 | 
58 82 | 75 | 6 901 94 75 .44 45 .40 75 
8.8 9.2 9.8 10.8 9.6 11.5 8.2 6 9.8 6 12 | 
2.70 3.30 | 3.20 | 3.70 3.70 4.35 3.30 2.40 2.70 215 | 3.90 
62. 74. 81. 82. 82. 99. 77. 55. 57 59. 86 | 
6.5 8.2 9 94 26 БЕ 8.2 6.2 6 6 9.2 | 
36 45 44 44.5 .8 39 34 30 32 32 42 | 
4.3 5.6 6.6 | 4.6 62 | 51 5.1 3.4 38 | 36 | 65 | 
| i І 
| | 
0. | 6 | 58. | 10. | 901000011001 42. 70 34. (58 
55 © 62 | 75 6.8 6 6.6 8.8 4.5 3 45 5.5 
5.4 6.8 | 75 | 4.6 | 58 62 | 8 | 38 7.3 | 37 ' 6 
| | | i 
3.00 4.40 | 470 | 8.80 3.20 | 6.40 6.10 3.50 5.50 3.20 | 7.50 
95. ! 10, | 140. | 250. 85. 170. 155. 85. 205. 70. 20 | 
28 42 . 36 | 52 3.2 52. 48 22 46 1.7 5.5 
13 ; 17 16 28 13 24 | 20 12 27.5 | 8 | 28.5 | 
мо, 380; 4.0 | 640 2.90 | 5.50 | 4.90 2.60 5.90 1.90 , 6.30 
5 5.2 49 | 78 | 35 | SS , 63 4.6 10.2 4 7.4 
18 | 24 2122 35 8 | 22 ^ 21 14 3.2 1.3 3.1 
.21 .30 .32 | .36 .22 12800 32 16 .39 14 .48 | 
.32 42 44 | 22 5. A .46 8200009 .60 Mp в | 
| 1 
130 | 145 | 116 | 160 | 108 15.6 12.7 20.5 125 | 195 | 168 | 
4.350 ! 4,000 3.456 ' 4,550 2,800 4,150 3,200 | 4,900 4.700 4,300 5.300 | 
145 | 14.0 11.0 134 , 112 10 2 1704. 13.8 14.3 15.5 | 
780 | 760 : 690 | 690 | 850 590 670 570 675 440 ж | 
| | | | | | 
260 20 | 275 | 425 . 25 400 | зоо 430 240 | 500 ao | 
5.800 | 5,400 5.900 8,000 4,000 5,000 5.800 6,000 | 7,000 |! 6,600 7,000 | 
14.5 15 16.5 16 17 17 15 18 ' 14.5 20 17 | 
40 | 45 so | 45 47 45 49 53 42 62 56 
700 550 700 1.000 500 700 700 | 850 700 700 650 


due to some unusual condition, as, for instance, the cost of fuel on any basis тау have rum 
up because of unusual weather conditions, a coal strike or some other labor trouble. The 
cost of shop tools and machinery may be very high, due to installation of a new shop with 
a complete new equipment, and so on. 

It has been attempted to group the different roads that traverse approximately the same 
character of country, but in doing this justice has not been possible in every case. Roads 
which lie in approximately the same district often traverse an entirely different character 
of country and аге subject to the conditions illustrated above. It is believed that with these 
few warnings our readers will not be misled in using this table, which it is planned to have 
a regular ycarly feature in the future. 
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SIATISTICS OF 


MOTIVE POW 


FOR YEAR ENI 


NRW ENGLAND RASTERN 
| ; | | | 
Name of ТОВ. а ее зан РЕ "nu. В. & М. P. R. Е. Репо. Со. М. У. С. | B. & O. | Ңгіе | 1.5.4 |Р.& В І 
E: - E Hee ыгы 3 i р у ! : 
Не mA 2 Б РН ЕЕ E Е aeu i oct "E E 
р | | ' 
| Miles of баск: ее АТТ СТГ 2,045 2,288 5 307 | 1,342 2.829 3,446 | 2,114 1,520 | 1,492 1 
| Number of locomotives owned еее еее E EA vey ile we Le ID PP EE 1,187 1.073 : 4.094 | 1.006 1,894 1,729 1,417 921 | 1,061 
| Number of freight cars омпей...................................... 33,751 | 27.039 | 115,817 | 37624 66,556 81,753 52,214 40,887 ' 42,810 4] 
MILEAGE, ETC. | № | | 
i Miles per passenger Іосопобіуе...................................... ; 29,000 : 29.000 . 37.000 i 50,000 37.000 | 48,000 28,000 43,000 32.000 32 
| Miles per freight Іосотпойуе........................................ | 16.000 | 24,000 15,000 | 17,000 19,000 21,000 18.000 21.000 16.000 15 
j Miles per total Іосотпойіуе.......................................... | 24,000 27 ,000 24,000 | 27 ,000 28,000 | 000 20.000 . 28,000 23,000 2: 
| Average weight on drivers per locomotive іп %опв..................... 47 46 . 70 | 66 67 65 67 71 57 
Average tractive effort per locomotive, рочп46б5........................ ‚ 22,000 | 20,000 22.00 30,000 30.000 | 31,000 28,000 31,000 27.000 | 27 
' COST OF MAINTAINING EQUIPMENT. | | | | | | 
Cost of maintaining equipment per locomotive mile—cents............. 20 |! 16 | 325 24 23 21 31 24 32 2 
Cost of maintaining equipment per train mile—cents.................- 26 ` 225 49 34 32.5 29 42 36 49 4 
Cost of maintaining equipment рег 1,000 revenue ton miles—dollars.... | 3.15 | 2.20 | 1.50 | 1.30 1.80 1.20 1.65 1.20 1.95 
Cost of maintaining equipment per work unitf—dollars...............- | 9.10 8.20 ' 1012 | 8.00 7.80 6.80 11.20 7.80 12.00 1 
Cost of maintaining equipment per road unit*—dollars................ | 215 | 175 | 235 | 180 175 160 230 170 | 280 | 
| Percentage of maintenance of equipment to operating ехрепѕеѕ......... i 16 . 16.5 28 | 25 24.5 23 30 | 23.5 | 32 | 
Percentage of maintenance of equipment to gross earnings............ 1. 12 , 19.4 ' 15.9 121 |! 15.4 20 | 15 '! 19.2 | 
| | | i | 
! COST OF MAINTAINING LOCOMOTIVES. | | | | | | | | 
ost of maintaining locomotives per locomotive mile—cents............ i 7.2 54 | 102 ! 8.2 6.8 7.2 13 . 62 | 98 ! 
Cost of maintaining locomotives per locomotive—dollars.............. i 12750 | 1500 | 2.500 | 2,250 1.900 | 2,100 | 2,650 | 1,700 | 2,250 
| Cost of maintaining locomotives рег 1,000 revenue ton miles—dollars.. 1.15 ; 75 . 48 | .44 .53 42 : .70 | .30 | 58 ` 
| Cost of maintaining locom»tives рег pound of tractive еЙогї—сепїз..... 8 ; 7.5 78 : 74 ' 6.2 6.8 9.6 5.4 | 8.5 
Cost of maintaining locomotives per work unitf—dollars.............. | 3.30 | 2.75 3.50 2.80 | 2.25 2.35 4.80 : 1.95 | 3.65 , 
| Cost of maintaining locomotives per road unit*—dollars............... | 77 i 60. бо 74. 64. | 50. 55. 100. 42. | 86. ‚7 
Percentage of maintenance of locomotives to operating expenses....... | 6 ; 58 | 8.8 | 8.4 | 7 8 12.8 | 6 9.6 
: Percentage of maintenance of locomotives to maintenance of equipment. | 36.5 34 315 | 34 2 35 42.5 25 30 ' 8 
i Percentage of maintenance of locomotives to gross earnings..........- | 4 4.1 61 7 $4 | 5 5.4 | 4.5 3.7 5.8 | 
MAINTENANCE OF FREIGHT CARS. | | | | | | | 
Maintenance of freight cars per freight car owned—dollars........... 32. |! 50. 60. ‚ 48. | 92. 54. ‚ 50. | 72. 80. ‚ 5 
| Percentage of cost of maintaining freight cars to operating expenses... | 32 | 44 84 | 92 | 9.8 8.8 88 1 14 1. 
Percentage of cost of maintaining freight cars to freight earnings..... | 4.2 5.5 8.2 8 | 12 7.8 8 TED! | 11 | 
| : i | 
COST OF MAINTAINING SHOP MACHINERY AND TOOLS. | | | | | | 
| Shop machinery and tools рег 1,000 locomotive miles—dollars......... 9 | 1.60 6.20 5.10 5. 6. 7.25 | 6.60 6. | 
| Shop machinery and tools per ІосотоПуе--4оПагв.................. A 220 45. 150. 140. 140. 175. 150. ‚ 185. 140. 16 
Shop machinery and tools per 1,000 revenue ton miles—cents.......... 14.2 7 2.2 | 3.0 2.8 4.0 3.4 4.0 3.2 | 3.6 | 
| Shop machinery and tools per work unitt—cents... .................. 41.5 8. ‚ 195 17.5 17. 19.5 27. | 22. 22.5 2 
| Shop machinery and tools per road unit*—dollars................. сех 9.70 . 2.80 4.50 | 3.90 3.70 4.70 5.60 4.70 5.40 | 
Percentage of shop machinery and tools to maintenance of locomotives. 12.4 | 2.8 6. | 6.2 7.2 8.2 5.6 11. 6.1 
| Percentage of shop machinery and tools to maintenance of equipment.. 4.5 — l. 19 . 2.1 2.1 | 2.9 2.4 2.7 1.9 
' Percentage of shop machinery and tools to gross earnings............. | .49 | .12 .37 | .34 .37 .45 4. 40 .36 
| Percentage of shop machinery and tools to operating expenses......... 74 | .17 | 54 52 52 | 68 72 | 64 , .59 
‚ COST OF LOCOMOTIVE FUEL. | | | 
Cost of fuel for locomotives per locomotive mile—cents............... ‚ 17.4 1 146 | 102 , 9.0 10.7 | 8.2 11.5 | 11.6 11.2 1. 
| Cost of fuel for locomotives рег locomotive—dollars.................. | 4200 , 3,900 2.450 | 2,450 3.000 ' 2,400 ! 2,400 | 3.200 2.650 3 
Percentage of cost of locomotive fuel to operating ехрепвез............ 1 MA ; 15 . 86 | 91 | 112 9.1 11.2 ; 113 11.1 1 
| Pounds of freight locomotive fuel per 1,000 revenue ton miles......... ' 640 | 660 | 420 | 390 530 640 | 570 | 370 | 550 
| | | | 
| Revenue tons of freight per freight (гаіп............................. | 270 | 240 | 640 470 410 430 470 610 | 450 — 
1,000 revenue ton miles per freight Іосопойуе....................... ' 4,000 5,000 7,600 7,600 6,600 . 000 7,500 11,400 6,500 8 
| Revenue tons of freight per loaded freight сат....................... | 14 14 | 27 24 16.5 22 21 19 | 23 
| Percentage of теуепие tons of freight рег loaded car to average capacity | 45 51 62 60 | 45 60 56 50 70 
| Density of trafic—-1,000 revenue ton miles per mile of road........... ! 900 900 4,400 3,700 2,300 2,700 | 3,400 | 3,800 3 


r——MÁ— тоғасы + — —— ———————————— Азы Же ЖЫЛА, 


+ Work unit = tractive effort in pounds X locomotive miles -- 1,000,000 


А . M . 


* Road unit = weight on drivers т pounds X locomotive miles -- 100,000,000. 


The data for this table is taken from the reports submitted by the various railroads to 
the Interstate Commerce Commission for the year ending June 30, 1909. In presenting this, 
it is realized that inaccurate conclusions may possibly be drawn from these figures, particu- 
larly in connection with comparing one road with another. 

It is well understood by those who are familiar with railroad statistics that there are 
many factors which must be taken into consideration in comparing one system with another 
with the idea of determining the relative efficiency of the managements. It will be readily 
appreciated, for instance, that a road operating in a mountainous territory cannot be com- 
pared in items of locomotive maintenance, fuel consumption, or shop tools and machinery 
with a system operating through level country. This fact is well illustrated by taking two 


sections of the Atchison, Topeka & Santa 
Chicago to Wellington, Kans., a distance of « 
pared with the district from Belen, М. M, 1 
practices and scheme of operation of these 
way and the locomotives employed are partici 
they operate, but the cost of locomotive rep: 
the first district is 26.4 cents, while on the s 
character of the country they traverse. 
Another feature which should be remem! 
for one years operation only and that an t 
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ORTHERN PACIFIC 


= ©: 


POWERFUL 
HEAVY ARTICULATED LOCOMOTIVES. 


Хоктнгкх Paciric RAILWAY. 


In 1907 the Northern Pacific Ry. received from the Baldwin 
Locomotive Works sixteen Mallet locomotives of the 2-6-6-2 
type, having a total weight of 351,600 pounds with 313,550 pounds 
on driving wheels. The performance of these engines in heavy 
pushing and road service has been eminently satisfactory, and 
the same company has recently received eleven additional Mallet 
locomotives from the same works. Five of these engines have 
the 2-8-8-2 wheel arrangement and are similar in many respects 
to Southern Pacific locomotives 4000 and 4001, built in the 
spring of 1909.* The remaining six have the 2-6-6-2 wheel ar- 
rangement and are of practically the same capacity as the light 
Mallets (class L-2) operating on the Great Northern,t although 
many changes have been made in the details. 

2-8-8-2 ТүрЕ.— Тһе Southern Pacific locomotives previously 
referred to are equipped for oil burning, while the new Northern 
Pacific engines are coal burners. The firebox has been re- 
designed, its width being increased from 78:4 to 96 inches, thus 
enlarging the grate area from 68.4 to 84 square feet. The crown 
is stayed by radial bolts, and is supported at the forward end 
from two tee bars hung on expansion links. 

The grate 1$ composed of finger bats rocking in four sections, 
with two drop plates in front. Two sections of bars are placed 
on each side, and are supported on the center line by a longi- 
tudinal bearer of cast steel. The ash pan has three hoppers, with 
cast iron sliding bottoms of substantial construction. 

As in the Southern Pacific locomotives, the boiler is separable 
with a feed water heater in the front section. The smokebox 
contains a Baldwin reheater, to which steam is conveyed from 
the high pressure cylinders by horizontal pipes placed under th^ 
running boards. Тһе arrangement of the frames, articulate | 
connection and sliding bearings calls for no special commenr. 
The steam distribution to all the cylinders is controlled by т- 
side admission piston valves, r5 inches in diameter. The low 
pressure pistons have cast steel bodies and the rods are extended 
through the front cylinder heads. 

2-6-6-2 Type.—These engines are not of the heaviest class, and 
are specially adapted to road service on moderate grades. The 
details of construction include a number of interesting features. 

The steam distribution to all the cylinders is controlled bv 
inside admission piston valves, 13 inches in diameter. As no re- 
heater is used, the high pressure exhaust is conveyed to the low 
pressure cylinders by a single pipe, placed on the center line of 
the locomotive. The center of the ball joint at the back end 
of the receiver pipe coincides with the center of the articulated 
frame connection, so that the length of the receiver pipe is prac- 
tically constant under all circumstances. . Тһе cast steel radius 
bar connecting the front and геаг frames is placed below the re- 
ceiver pipe, and has a forward extension which braces the 
frames transversely above the main driving pedestals. The 
hinge-pin is 6 inches in diameter, and is seated in a cast steel 
cross-tie which spans the lower rails of the rear frames between 
the high-pressure cylinders. This arrangement provides а strong 
and simple frame joint, and leaves room for the receiver pipe as 
well as for the reach rod connecting the high and low-pressure 


* See AMERICAN ENciNEER, May, 1909, pp. 181. 
+ See AMERICAN ENGINEER, June, 1907, рр. 213. 
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MALLET LOCOMOTIVE FOR THE NORTHERN PACIFIC RAILWAY. 


reverse shafts. This reach rod is placed on the center line, and 
passes through a slot in the high-pressure cylinder saddle. 

As in the case of the 2-8-8-2 engines, the low-pressure piston 
rods are extended through the front heads and ail the cylinders 
are fitted with Sheedy circulating valves as used by the Asso- 
clated Lines. 

The boiler is of the straight topped, radial stay type, and con 
tains 4,014 square feet of heating surface and 53.4 square feet of 
grate area. The separable joint and feed water heater are omitted. 
The boiler is supported on the front frames by a single bearer 
placed between the second and third pairs of driving wheels. 
The íront bearer carries the controlling springs, and normallv 
has a clearance of !4 in. between the upper and lower castings. 

The tenders of both classes have 8,000 gallon tanks and are 
carried on arch-bar trucks with cast-steel bolsters. The wheels 
are steel tired with cast steel plate centers. Тһе tender frames 
used with the 2-6-6-2 type locomotives are composed of r2-inch 
channels, while 13-inch channels are used in the tender frames 
for the heavier engines. 

The principal dimensions of both classes of locomotives are 
given in the following table: 


GENERAL DATA. 


Жүйе PEA Tie PRR TT SP сеа аа 2-8-8-2 2-6-6-2 
GAUPE ЖИ T TID ТТТ ТЕСТТЕ ҮГІСІЕС 4 ft. 814 in 4 ft. 8% in. 
2 НТ Freiaht Freight 
Rel. aeann a 62 Eng era hb à ина, Bit. Coal Bit. Coal 
ЕСО НОР Lus La Ard wg Vire d STRIS rao D Sd ы 94,640 lbs. 57,760 lbs. 
Weight іп working огдег.................... 437,950 lbs. 305,150 lbs. 
Weight'on Нео ааа аква 403,800 lbs. 262,350 Ibs. 
Weight оп leading truck... ре вара ocd vie ves 18,750 lbs. 21,500 Ibs. 
Weight. on trailing. truck. sgn са oou 15,400 Ibs. 21,300 Ibs. 
Weight of engine and tender in working order.590,000 Ibs. 455,000 lbs. 
M'heel Dase, ОЕТ С, оен таев отвез 39 ft. 4 in. 28 ft. 11 in. 
Wheel Dane. ЖОНИ une 222 r&b EE ER REA 56 ft. 7 in. 43 ft. 7 in. 
Wheel base, engine and tender............. 82 ft. 734 in. 70 ft. 10% in. 
RATIOS. 
Weight on drivers -- tractive еНбогі................. 4.26 4.56 
Total weight — tractive ебогі...................... 4.63 5.30 
Tractive effort X diam. drivers + heating surface. . 840.00 785.00 
Total heating surface — grate агеа................. 76.69 75.00 
Firebox heating surface — total heating surface, %..3.90 4.94 
Weir ht on drivers + total heating surface.......... 62.50 65.10 
Total weight — total heating surface............... 68.00 76.90 
Volume eauiv. simple cylinders, cu. ft.............. 28.84 17.10 
Total heating surface -- vol. equiv. cylinders...... 223.00 235.00 
Grate area -- vol, equiv. суіпдетв.................. 2.91 3.12 
CYLINDERS. 
Қане” Fars раса ERAGE CIO TR ROTH екы Compound Compound 
E A и Азар РОНС 26 апа 40 іл. 20 and 31 in, 
CECH OME 13 war aros doe зал аа e а та РЕМ 30 іп. 30 in. 
VALVES. 

Kimda AS Ss t EAS alvi РЕСОРА EA OS A RA TA Piston Piston 
Diameter ел ъй OR 6 odd AURI Сыз а ee V Їн 15 in 13 in 
WHEELS. 

Driving, diameter Over НТВ... а... sure toa 57 in. 55 in 
Driving thickness Of TIE vv cs ODE a ELE в 3:6 in. 314 in. 
Driving journals, main, diameter and length..11 x 12 in. 975, x 12 in. 
Driving journals, others, diameter and length.10 x 12 in. 974 x 12 in. 
Engine truck wheels, diamcter....................980 in. 30 in. 
FACING CROCK: Jonarüsi&. ^ И RESO 6 x 12 in 6 x 12 in 
Trailing truck wheels. diamcter...................930 in. 80 in. 
Trailing. truck, journals: 2.42... sed © 6 x 12 in. 6 x 12 in. 
BOILER. 

РНК cide EN a И К К Bia ase ао АРСР miata RS Straicht Straight 
WH OPI ӘТЕНӘТе,і2 22613 ала E N a и: 200 Ibs. 210 lbs. 
Өн ае qciameter Ol, с оО А 54 т. 74 іп. 
Firebox, length’ and ма. 4-4 %..»%5-Ҙ2: 126 x 96 іп. 116% x 66% in. 
Firebox plates, (һМІСЕпевб............-..... % and % in. 3$ and 4 in. 
Бневок НИЕ AACE vc va xq vue xa tex hed xe de 5 in. in 
Tubes, number and outside diameter......... 401—214 in. 310—214 in. 
Tubes length е КЕ а База: 21 ft. 91 ft. 
Heuug Wurince: ея а cee ea este 0 843.500 Жа 4,941 sq. it. 3,816 sq, ft. 
Heating surface, firebox.. l.i. e жа фияга tots 252 sq. ft. 198 sq. ft. 
Heating surface, total evaporating........... 5,193 sq. ft. 4,014 sq. ft 
Feedheater heating surface.................. 1,220 sq. ft. 
Reheater beating ОГО ivory зах 655 sq. ft. 

Heating волевое а san rta RC 6,413 sq. ft. 4,014 sq. ft. 
Grale APER quera оо ee заты 81 sq. ft. 53.4 sq. ft. 
TENDER 
Wheels. ЖЕЛЕМЕ и аа ране 83 іп. 26-35. 
Tournals, diameter and length............... 55, х 10 in. 5% x 10 in. 
Mater. capacity са dig sera ee hah Le ше ға ҰЗ 8,000 gals. 8,000 pals. 
COG) Сарасу S ELS ADORA «A Cy aea one PAR Rd 1% tons 13 tons 
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SHOP ARRANGEMENT. 


A serious mistake in the relative location and arrangement of 
the various buildings making up a railroad shop plant will be 
the cause of unnecessary expense and trouble for years to come 
with no possible hope of correction. While it is recognized that 
the conditions and requirements of each large shop differ in 
some respects, it would seem as if there are enough features 
common to all plants to make it possible to develop principles 
governing the relative location of buildings of such a shop. We 
have been fortunate in being able to get Mr. Kingsley, who has 
made a long study of shop construction, to express his opinions 
in an article on page 20т of this issue. The principles he has 
presented are sound and will no doubt be found to cover prac- 
tically every shop, impossible as that. may seem to be at first 
thought. ` 


FRONT END TESTS. 


Among the many important tests that have been made on the 
Pennsylvania Railroad testing plant at Altoona during the past 
few years, were a series for developing a satisfactory self-clear- 
ing front end arrangement for the Atlantic type locomotives on 
that road. The importance of the proper design of this part 
of the locomotive has been recognized from the beginning and 
a number of years ago this journal, assisted by Purdue Univer- 
sity and the American Railway Master Mechanics’ Association, 
undertook an elaborate series of tests for the purpose of ob- 
taining exact information on the factors that influence the results 
at this point. ‘These tests were later extended and continued 
by the assistance and co-operation of a number of the railroad 
companies and some very valuable data is now available. These 
tests, however, were made on but two or three locomotives and 
while they established principles that are applicable within cer- 
tain limits they were not able to develop formula of universal 
application. The tests at Altoona were not intended to cover 
the whole subject, but simply to d*velop an arrangement which, 
on this particular class of locomotive with the coal customarily 
used, would give a self-clearing front end combined with good 
steaming qualities at the rates of combustion ordinarily found 
in practice. Many arrangements were tried and those which 
proved most satisfactory are shown in the illustrations in the 
article on the opposite page. This article contains only a sum- 
mary of the results and in the next issue we will give a com- 
plete account of the various tests that led to these results. 


LOCOMOTIVE DESIGN. 


The feature that stands out most prominently in a broad view 
of American locomotive design during the past decade, is un- 
doubtedly simplicity. Practically every design in the past that 
has carried with it increased complication, no matter how ex- 
cellent the results of tests or of service may have been in re- 
spect to economy, has been discontinued, after a short experi- 
ence, in favor of the simplest and most rugged arrangement. 
Conditions in America seem to be such that we are unable to 
avail ourselves of the niceties of design that have proved so 
valuable in foreign countries. 


This condition is a serious reflection upon American motive 
power departments and is one which it is to be hoped will very 
shortly be overcome. Аз а matter of fact the time has now 
arrived when we must use the largest locomotives and we must 
have increased complication to give greater economy, and we 
must take care of this power and keep it in first-class condition. 
The Mallet articulated compound locomotive equipped with feed 
water heaters, superheaters, reheaters and other complications, 
has arrived, is going to stay and the railroads cannot escape it. 
They must provide themseives with men and facilities to take 
care of this power as it is. Possibly it has arrived a little ahead 
of its time, but the fact remairs that it has arrived, and the motive 
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power departments of this country are about to undergo а test 
of efficiency and ability such as they have never been brought 
into contact with before. 


RULES OF INTERCHANGE, 


The rules of interchange probably represent the most valu- 
able result of the formation of the Master Car Builders’ Asso- 
ciation. The value of these rules, however, is dependent very 
largely upon their universal acceptance and use by all members 
and it behooves the association as a whole to protect its own 
work by actively discouraging any violation or disregard of its 
rules. There has developed, during the past few years, a cer- 
tain tendency among small local associations of railroad officers, 
joint car inspectors, etc., to disregard the M. C. B. rules of in- 
terchange and formulate their own code to suit “local condi- 
tions.” Actions of this kind cannot be too strongly condemned. 
While 1t is quite possible that the rules of interchange in their 
pres.nt form are not the best that can be drawn up, the proper 
course is to have these rules revised rather than for each local 
point to use its own judgment as to whether they will be gov- 
erned by them or not. The association has full power to change 
the rules and they can be altered so as to properly cover the 
conditions at practically every important point. It is, of course, 
true that conditions at all points are not the same and that 
the rules may not be flexible enough to do justice in all cases, 
but the remedy is not for the subscriber to calmly disregard the 
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rules and make others to suit himself. It is easy to imagine 
the confusion that will surely result if each interchange point 
is to be governed by a different set of rules. As a matter of 
fact the result cannot help but be the practical paralyzation of 
through routing of freight. 

The M. C. B. Association was formed primarily for the pur- 
pose of expediting the movement of freight cars between rail- 
roads and while its other activities, such as placing of responsi- 
bility of defects and the adoption of standards, are of great 
importance, they are secondary to this and it devolves upon the 
association to do all in its power to uphold its rules of inter- 
change if it is to continue to hold the important place in the 
field of transportation that it now occupies. 

This subject is of unusual importance just at this time when 
there is so much agitation in connection with the government 
regulation of railways. If railroads cannot obey their own 
rules what argument have they to advance against regulation 
by the government? It is only bodies that are capable of gov- 
erning themselves that have a right to self-government and the 
railroad companies of this country cannot at the present time 
allow the impression to go forth that they are not able to for- 
mulate rules for interchange or otherwise, which are enforcible 
and will be obeyed. 

We have reason to believe that this subject will be brought 
before the convention of the Master Car Builders' Association 
this year and trust that it will be given the attention its 
importance deserves and that some means will be found of 
satisfactorily solving the difficulty. 


FRONT END TESTS 


RESULTS OF A SERIES OF TESTS ON THE LOCOMOTIVE TESTING PLANT AT ALTOONA TO 
DETERMINE THE BEST ARRANGEMENT OF FRONT ENDS FOR PENNSYLVANIA 
ATLANTIC TYPE LOCOMOTIVES, CLASSES E2a AND E3a. 


(Eprrog's Note.—Below is given a general summary of the 
results of the tests made on locomotive front ends on the Penn- 
5уісата Railroad testing plant at Altoona. In the following 
issue will be given а complete account of the various tests which 
led to these final conclusions.) 

A large number of tests of various kinds have been made on 
the testing plant with class E2a locomotive, No. 5266, which was 
equipped with a standard front end (Fig. 1) and while this was 
found to be a very good arrangement, so far as the steaming 
of the locomotive was concerned, it was not self-clearing and 
with some of the friable coals used the accumulation of cinders in 
the front end sometimes amounted to as much as 1,000 lbs. per 
hour. With gas coals the accumulation was not quite so serious, 
but often with these, 300 lbs. or more might be collected in an 
hour. 

It was decided to experiment with various arrangements of 
front end apparatus to determine if it was possible to obtain 
one which would be equally successful with the standard for 
good steaming qualities, but which would also be self clearing. 
A number of tests were made on the testing plant with various 
arrangements, some of which showed themselves to be unsuccess- 
ful after a short time, and others proved successful in some 
respects, but unsuccessful in others. 

After a number of preliminary runs of this kind it was found 
that three arrangements gave much better results than any of 
the others, and final tests were made to determine the relative 
value of these. 

In estimating the comparative merits of the different devices 
tried, the following features were taken into consideration: 

The quantity of water that could be evaporated as compared 
with the standard front end. 

The evaporation per Ib. of coal. 


The general steaming of the locomotive. 
The amount of cinders collected in the smoke box or dis- 
charged from the stack. 
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The tests made with these three arrangements were each of 
two hours’ duration at 160 г. р. т., or 38 miles per hour. Good 
results were obtained with each arrangement (Figs. 2, 3 and 4), 
they all being perfectly self clearing except for a slight accumu- 
lation of cinders on the horizontal plate of the diaphragm. 
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In the following table some of the results of the tests with 
the standard (Fig. 1) front end and the arrangements shown 
in Figs. 2, 3 and 5, are given, these showing the results with 
two qualities of coal, the gas coal being the one normally used 
for passenger service. 
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The conclusions drawn by the test department from all of the 
various tests are as follows: 

. А front end arrangement has been developed for the “Е” 
HS which, while self-cleaning, maintains the boiler capacity or 
maximum evaporation fully equal to that with the standard front 
end arrangement. 

2. With friable coals where large quantities of cinders are 
formed, the boiler capacity will be increased on long runs, on 
account of the smoke-box being kept clear of cinders which 
would obstruct the draft. 

3. The front end arrangement recommended for the “Е” class 
of locomotives is that shown in Figure 4, to be used with an 
exhaust nozzle of 534 in. diameter. 

4. The outside and inside stacks as now used on this class 
of locomotive appear to give better results than can be obtained 
with the form recommended by the Master Mechanics’ Commit- 
tee, and it is thought advisable to retain them. 

5. The best results were obtained when the passage for the 
gases under the diaphragm was smooth and free from abrupt 
changes of form. 

6. The inclined adjustable diaphragm plate, often used, was 
found to cause an obstruction to the flow of gases and is unde- 
sirable. In the experiments made, the height of the whole hori- 
zontal plate of the diaphragm was varied and the final position 
recommended is suitable for any locomotive of this class and 
any means for adjustments is not considered necessary. 
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WasHING Out Wiru Нот Warter—The National hot-water 
locomotive boiler washing and filling system was installed and 
placed in operation at the Bellefontaine roundhouse in December, 
1909. It is equipped with two Dean duplex pumps 12 x 814 х 12 
in.; the capacity of the filling pump is 500 gallons per minute; 
the washout pump will wash three boilers at a time with a pres- 
sure of 90 №5. The filling storage tank has a capacity of 12,000 
gallons, and the washout tank a capacity of 85,000 gallons. 

It takes 1 hour 56 minutes to wash and fill a boiler, including 
the cooling of the boiler and letting out of the water. You can 
wash a boiler quicker than this, but. I doubt if you can do it 
right. The water in the washout tank is ordinarily about 185 deg. 
Fahr., being regulated by a valve on the cold water line. This 
valve is actuated by a thermostat inserted in the tee in the suction 
line, the thermostat assuring a positive temperature of the wash- 
out water. The filling water is ordinarily about 190 to 200 degrees 
Fahr. 

This plant saves water, saves fuel, removes the mud and scale 
in the boiler before it gets baked, and saves leaky flues.—C. H. 
Voges at the General Foremen’s Convention. 


Output OF New Snops.—The output of the new shops of the 
Frisco at Springfield, Mo., for April was 42 locomotives and 
46 passenger cars. Seven locomotives were given new fireboxes. 
The shop worked 25 davs during the month with no overtime 
and had an average of 720 men in the locomotive department. 


June, 1910. 
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STEEL LOCOMOTIVE PILOT. 


Ц is the experience of most roads in the maintenance of loco- 
motive pilots that a large percentage of the breakages are due 
to the pilots striking something, especially coming in contac. 
with each other at the coal docks and ash pits. This difficulty 
can be eliminated with the wooden pilot by shortening it up. bu- 
it 1s rather a difficult matter to design a shorter wooden pilot of 
sufficient strength, and to eliminate the trouble steel pilots are 
usually employed, being in quite general use on many roads. 

On the Lake Shore & Michigan Southern Railroad a new 
design of steel pilot has recently been put into service, which 
has many features of advantage over the usual arrangement of 


BACK OF STEEL PILOT, 


steel bars and angles. This design is made up almost entirely 
of pressed steel parts which are formed to give a maximum 
strength and stiffness with minimum weight. Опе of thesc 
pilots for a freight engine weighs but 340 lbs. as compared with 
830 for the wooden pilot which it 


~~ 


displaced. It is also found that ' 
the steel pilot is much cheaper to Го 
construct. "Ө 
Reference to the illustrations апа e E 
photographs will show the con- o) mE ЕЕ 
struction. Тһе work is largely ж 1 = | 


done in the blacksmith shop, the 
different members being formed in 
the bulldozer and require but little 
fitting. The base is made up of 2 x 
3 x И in. angles with the vertical 
flange extending downward, the 
front one being shaped to give an 
extreme length to the pilot of but 
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15/2 in. The horizontal flanges of the angles are sheared off at 
the ends so as to fit together and a % in. plate is provided for 
making the connection. There are also two horizontal pressed 
steel stiffening pieces from the nose of the pilot to the back 


GENERAL VIEW OF STEEL LOCOMOTIVE PILOT. 


To the base is secured four pressed steel verticals which 
are flanged with a foot on the bottom to be riveted to the angle, 
and are further stiffened by a vertical plate in the back. The 
top bar consists of a 14 in. plate pressed in form to give stiff- 
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VERY LIGHT LOCOMOTIVE PILOT MADE OF PRESSED STEEL—LAKE SHORE AND MICHIGAN SOUTHERN R. К. 
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ness and secured between the flat surface of the uprights. 
centre plate is not as high as the two side ones and is 


forced by an angle on the back. Between the top bar and the 


base are riveted the pressed steel bars, which are flanged 
on the bottom to give a strong and stiff connection to the 


The form and appearance of these bars is well shown in the 


illustrations. 


The four brackets under the bumper are made up of 3x 3x ц 
These 
extend well down toward the base of the pilot and are about 
9 in. in length at the top. The holes in the uprights where they 
are secured to the bumper beam are slotted and liners can be 
inserted or removed from below the beam so as to always 


in. angles reinforced by а % in. flanged gusset plate. 


maintain the pilot at the proper distance from the rail. 


NEW LOCOMOTIVE REPAIR SHOPS. 


WHEELING & LAKE ERIE RAILROAD. 


There is just being completed, at Brewster, Ohio, a new shop 
for repairing locomotives, which presents several novelties in 
It was designed 


design that makes it a most interesting study. 
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GENERAL ARRANGEMENT OF NEW LOCOMOTIVE REPAIR SHOP PLANT AT BREWSTER, OHIO— WHEELING 


by V. Z. Caracristi, consulting engineer, and is being erected by 


Westinghouse, Church, Kerr & Co. 


The shop plant proper consists of but three main buildings. 


One measuring 229 ft. by 530 ft. 2% in. contains the 
ing shop, machine shop, boiler shop and blacksmith shop. 
tank shop, 88 ft. 3 in. by 201 ft. 534 in., 
side of the same building. The other two structures are a 
housc and a power house. 


Erecting Shop 
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It is the large locomotive shop that presents the point of great- 
est interest, although the general arrangement of the whole 
plant is very carefully worked out. One of the illustrations 
shows a cross section of this building, in which it will be seen 
that it is divided into three principal bays. The erecting shop 
proper contains 16 pits in addition to two, in the same bay, 
which are in the boiler shop. Back of these is a bay served 
by а 150 ton crane, which is termed the transfer shop. The 
tracks from each of the erecting shop pits extend into this bay 
and several of them are provided with pits at this point. The 
next bay is the machine shop, served by а 10 ton crane over the . 
heavy machines and having a gallery over the space for the 
lighter machines. 

This arrangement is based on the idea of obtaining the advan- 
tages of a transverse erecting shop served by a transfer table 
and at the same time eliminating the serious disadvantages of 
the transfer table itself. This transfer shop, served by a 150-ton 
crane, has been installed to take the place of the table and loco- 
motives coming into the shop are stripped in this space, removed 
from their wheels, set on lorry trucks and pulled into the erect- 
ing shop. 

Here the erecting shop work is done up to the point of re- 
wheeling, when they are pulled back into the transfer bay, re- 
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wheeled and finished. In this manner the space ordinarily taken 
up by a transfer table is utilized for the erecting work and for 
the storage of material taken from the locomotives. It permits 
the segregating of the stripping, wheeling, piping and painting 
work from the erecting shop proper and thus greatly increases 
the capacity of the plant. 

In a later issue will be given a complete illustrated description 
of this interesting shop. 
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SECTION ОЕ LOCOMOTIVE SHOP АТ BREWSTER, OHIO. 


FOR THE SHOP SUPERINTENDENT AND FOREMAN. 


——————— 


SOME INTERESTING DEVICES AT THE READVILLE SHOPS OF THE NEW YORK, NEW. 


HAVEN 


AND HARTFORD RAILROAD. 
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MILLING CYLINDER BUSHING PORTS. 


At the Readville shops a large vertical milling machine has 
been adapted for milling the ports in cylinder bushings. The 
arrangement consists of a plate mounted on the revolving table 
of the machine, which has a series of circular steps to fit inside 
of the different bushings. These are mounted vertically and 


JIG FOR MILLING STEAM PORTS IN CYLINDER BUSHINGS. THE MILLING 
CUTTER HAS A VERTICAL ADJUSTMENT AND THE PLATE ON THE 
TABLE IS ARRANGED TO PERMIT THE QUICK AND EASY 


CLAMPING OF ALL SIZES OF BUSHINGS. THE CIRCULAR 
MOVEMENT OF THE TABLE IS AUTOMATIC AND THE 
PORTS АКЕ MILLED WITHOUT REQUIRING 
ANY DRILLING. 


held by long bolts and straps across the top. A horizontal shaft 
carrying a milling cutter has been applied and is driven from the 
vertical shaft through a bevel gear. This cutter is also arranged 
to do the drilling, so that the whole operation of forming the 
ports in the bushings is done by one machine. 


ELECTRIC MOTOR TRUCK. 


Normally railroad shop plants are not extensive enough to 
require a complete system of electric railway, such as are found 
in large industrial plants, but they are often so extensive that 
a large number of men are constantly employed pushing heavily 
laden trucks from one department to another. 

At the Readville shops a storage battery electric truck has 
been built, which in addition to carrying its own load can also 
push several other loaded trucks. It is of a size suitable to fit 


the turntables and by its use the gangs of laborers are steadily 
employed in loading and unloading the trucks at the different 
points instead of pushing them around the plant. 
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DETAIL DRAWING OF ELECTRIC MOTOR TRUCK. 


The design consists of a frame of steel channels and angles 
mounted on two pairs of 18 in. wheels, each axle being geared to 
а 2% h.p. electric motor. А box 2 ft. 4% in. wide and about 5 ft. 
long, supported in the center between the axles, is provided for 
the storage batteries. One end is fitted with a foot plate and an 
electric controller is located at one corner at this end. Тһе 
controler permits operation in either direction and at several 
speeds. This truck is very powerful and has been found to be 
particularly convenient for lumber and heavy castings. А second 
one is now being built. 
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VIEW SHOWING THE CHIP BOX UNDERNEATH А CRANK PIN LATHE. 


INTERFERING WITH THE WORKMAN, 


CHIP BOX FOR LATHES. 


The accompanying illustration shows a simple design of a box 
which is placed underneath a lathe for catching the chips. И is 
mounted on swivel rollers and can be drawn out of the way 
and cleaned without interfering with the man working at thc 
machine. It can be made waterproof if necessary, and has 
proven to be a most satisfactory arrangement under several of 
the machines at the Readville shops. 


CONTINUOUS FEED VALVE FOR AIR CYLINDER. 


For use on a punching press operated by a 10 inch air brake 
cylinder a special design of fced valve has been designed, which 
gives a positive and continuous stroke of any length desired. 

Reference to the illustrations will show that there is a piston 
rod extending up from the main piston through a small cylinder, 
which can be termed the valve cylinder. On this rod there are 


Piston 
rh Nut 
PIR- Су jlinder 


Treacle connection for 
Operating Slide Valve 


Central Vertical Section End View 


GENERAL ARRANGEMENT AND APPLICATION OF AUTOMATIC VALVE TO 
PNEUMATIC PUNCH, 


THIS BOX IS MOUNTED ON 
ROLLERS SO THAT THE CLEANER CAN MOVE IT OUT OF THE WAY WITHOUT 
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three plugs, the two outer ones being 
secured but adjustable as to length, and 
making a fit on the inside of the cylin- 
der. The third is free to move on the 
rod and in the cylinder, but is fitted 
with leather packing to prevent leak- 
age. It is mounted between the other 
two. The lower plug has five 7/16 in. 
holes through it, and there is also a 
14 т. hole from the top of the piston 
rod through its center connecting to an 
opening just above the lower plug. 
There are three large exhaust ports in 
the side of the cylinder, which at the 
bottom of the stroke are opened by the 
lower plug. Reference to the detailed 
illustration will show this construction. 

In the air line leading to the valve 
cylinder there is a small square box in 
which there is a small slide valve con- 
nected to a foot treadle. This opens or 
closes the air supply as des:red. 

The air being admitted at the port 
located just above the lower plug in 
the valve cylinder, when it is in the re- 
leased position, passing through the 
operings in the latter, forcing the piston down until the 
rod іп its downward movement moves the upper plug into 
contact with the center one and forces it downward suf- 
ficiently to close the air admission port. Тһе exhaust ports 
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DETAIL OF AUTOMATIC AIR VALVE FOR PNEUMATIC PUNCH, 


wil then be open and the spring will return the piston to the 
top of its stroke. As soon as the piston reaches its top limit 
the air port is again opened by the action of the lower plug and 
the stroke repeated, so coniinuing as long as the pressure is 
maintained. 

This feed valve is in use at the Readville shops and assures a 
positive stroke to the press or punch, regardless of the work to 
be performed. 


Gas vs. GASOLENE FoR НЕАТ!ИМС Tires.—The following table 
gives the time and cost per average tire, or, better still, the actual 
cost per inch of diameter for heating locomotive tires, gasolene 
at $0.10 per gallon, commercial gas at $0.85 per 1,000 cubic feet. 


Inside ) 
diam. of tire. Gasolene. Commercial gas. 
ЕРЕН АРЧЕР, $0.1365 $0.1143 
И ОИ .1431 1191 
К а 225586554564 .1495 1251 
i К ИЕ .1690 .1415 
ЕРТЕ УРУТ .1920 .1523 
Bere rere tor rd ere .2015 .1689 
RTT PIER РРР .2210 .1850 
7& ооф (v4 PAEAS .240 .2018 
Average time per TPES oes csse . 17.62 min 15.5 min 
Average cost per бте............ $0.175 $0.1433 
Average cost per diameter, inch.. .00325 .00272 


—Н. D. Kelley at the General Foremen's Convention, 


TESTS ОЕ JACOBS SUPERHEATER ОМ А TANDEM COM- 
POUND SANTA FE TYPE LOCOMOTIVE 


COMPLETE LOCOMOTIVE TESTS OF A TANDEM COMPOUND 2-10-2 ТУРЕ OF LOCOMOTIVE 
FITTED WITH A JACOBS SUPERHEATER AND REHEATER AND AN IDENTICAL 
LOCOMOTIVE USING SATURATED STEAM. THE TESTS WERE MADE 
OVER A SECTION WHERE THE FULL CAPACITY OF BOTH 
LOCOMOTIVES WAS DEVELOPED. 


Experience with the Baldwin smoke box superheater, as in- 
stalled on quite a large number of freight locomotives on the 
Atchison, Topeka & Santa Fe Railroad, soon indicated that there 
was an opportunity of obtaining greater economy by the appli- 
cation of a superheater, which would give somewhat higher 
temperatures, coming within the limits of what would be called 
a moderate degree superheat. It was also indicated that, all 
things being considered, a superheater which does not require 
any deformation of the boiler was to be preferred. 

To answer this purpose H. W. Jacobs, assistant superintendent 


One of the illustrations gives a perspective view showing the 
arrangement and connection of the superheater as applied to this 
locomotive. It consists simply of two steel drums, fitted with a 
series of horizontal fire tubes between the heads, located in the 
front end and the necessary steam pipe connections. In the 
earlier stages of the development of the superheater considerable 
experimental work was done to determine the proper diameter 
of fire tubes for the most satisfactory results. These researches 
indicated very strongly the superiority of the 2% in. tubes, 
which have since been used. Тһе shells of the two drums are 


JACOBS SUPERHEATER AS APPLIED TO TANDEM COMPOUND LOCOMOTIVE NO. 901. 


of motive power, designed a fire tube drum type superheater 
which was applied to a locomotive in November, 1908. After a 
little over a year's performance the results indicated the superior 
qualities of this superheater over the low degree superheater 
as applied to other engines of the same class, and since that 
time the Jacobs superheater has been applied very generally to 
locomotives on the Santa Fe. 

Since a large portion of the locomotives on this road are of 
the compound type, the superheater has been arranged in two 
parts, one drum being ahead of the exhaust pipe for superheat- 
ing the steam ол its way from the boiler to the high pressure 
cylinders and the other larger drum, located between the exhaust 
pipe and the front flue sheet acting as a reheater (see AMERICAN 
ENGINEER, December, 1909, page 481). 

In June, 1909, engine 901, a tandem compound locomotive of 
the 2-10-2 type used on heavy mountain grades, was turned out 
of the Topeka shops equipped with a superheater of this type. 


$$ in. boiler plate and the heads are flanged іп the same manner 
as front flue sheets on locomotives. The rear drum is made ova! 
in cross section to provide room for the passage of the dry 
pipe extension to the front drum, which is circular in cross sec- 
tion. The rear drum is placed about 24 in. ahead of the flue 
sheet and a manhole (not shown) provided in the bottom of the 
smoke box gives access to this space. There is a 6 in. central 
flue in the rear drum (not shown) in line with the 20 in. return 
flue in the front drum, permitting defective boiler tubes to be 
removed without taking out the superheater. 

The rear drum, because of its situation directly in front of 
the flue sheet, is exposed to very high temperatures, subjecting 
the tube connection to severe expansion stresses. In order to 
prevent any possibility of trouble with leakage, the tubes in this 
drum are inserted without copper ferrules, rolled and expanded 
and are then welded at both ends by either autogenous or electric 
methods. It has not been found necessary to weld the tubes in 


234 AMERICAN ENGINEER AND RAILROAD JOURNAL, 


the front drum, which are rolled, expanded and beaded in the 
same manner as boiler tubes. 

The two drums are as light as consistent with safety and are 
of very compact construction, giving a maximum volume and 
superheating surface per unit of weight. They are held in place 
by Z shaped brackets which are slotted and located so as to 
permit free expansion in all directions. 

In the interior of both drums baffle plates of thin steel are 
inserted, being located to direct circulation equally over all of 
the tubes. These baffle plates direct the steam in such a manner 
as to give a scrubbing action over the surface of the tubes to 
remove the non-conducting film of highly superheated steam and 
thus permitting the greatest possible transmission of heat from 
the tubes to the steam. Deflector plates are placed around the 
back end of the rear drum to close the space between it and 
the front end shell and also around the forward head of the 
front drum, a space 18 in. wide at the bottom, however, being 
left open to prevent the accumulation of any cinders in the 
bottom of the smoke box. It will be seen that the gases from 
the boiler tubes must pass through both drums, are then reversed 
and turned through the large central flue in the front drum to an 
enclosed petticoat pipe which connects directly to the stack. 

From the very start locomotive No. 001 with the superheater 
showed itself superior to other locomotives of the same class. 
It started quicker, hauled a greater tonnage, and used less fuel. 
While it has been generally conceded that superheated steam is 
of considerable value in passenger service, its economy in freigiit 
service at low speeds has not been definitely settled, and in order 
to determine its value under these conditions, arrangements 
were made for a thorough test of engine gor, operating under 
ordinary conditions of road service, and to make a similar test 
of another engine of the same class (No. 923) not equipped with 
a superheater, and thus get the comparative results to determine 
the value of superheated steam for compound freight engines. 

The engines both belong to what is known as 9oo class, which 
were designed and built by the Baldwin Locomotive Works, 
being of the 2-10-2 tandem compound type. Тһеу were first 
introduced on this road about eight years ago, and until the 
advent of the Mallet Articulated compound locomotives in this 
country, were the largest locomotives in the world. They were 
very fully illustrated and described in the following issues of 
this journal: October, 1903, page 372; November, 1903, page 398, 
and Мау, 1904, page 176. The general appearance is shown in 
the illustration indicating the location of the instruments and 
the general dimensions of both the locomotives under test are 
given in the table in the next column. 

These locomotives are used in miscellaneous pushing and 
heavy freight service on the heavy grades of the Southwest, 
where the Santa Fe Railroad crosses five ranges of mountains, 
on which the maximum grades vary from 2 to 3% per cent. 
Due to the heavy weight of the reciprocating parts they have a 
limited speed of 25 miles per hour. Greater speeds can be 
obtained, but at an increased expense for maintenance. Of these 
engines seventy are fitted as coal burners and 9o as oil burners. 
In starting heavy trains on 3 and 3% per cent. grades they will 
exert а draw bar pull of 75,000 pounds, and can maintain а 
45,000 pound draw bar pull at ten miles per hour on a 3 per cent. 
grade. The actual rating on through freight trains is given in 
the following table: 


Grade, feet per mile Grade, per cent Tonnage rating 


184.8 3.5 540 
158.4 8.0 600 
132.0 2.5 650 
105.6 2.0 950 
19.2 1.5 1150 
52.8 1.0 1850 
26.4 0.5 8800 


No changes were made in the construction of engine 901 at 
the time of the application of the superheater except those 
necessary in the design of steam pipes and the moving of the 
front flue sheet back 42 in. While the shortening of the flues 
reduced the flue heating surface considerably, it did not prove 
to seriously affect the steaming qualities of the boiler. No 


changes were made in the valve setting, which is given in the 
table below. 

It was necessary, of course, to entirely change the front еп4 
drafting arrangement of the locomotive. with the superheater, 
as it does not require the use of any netting or baffle plate. 
Cinders and sparks striking against the two drums are whirled 
around the front of the front drum and by the time they leave 
the stack are extinguished. There are not as many sparks drawn 
into the front end as the draft is more constant and steady. 
Engine 901 was provided with а 5% in. nozzle, while 923 required 
a 534 in. nozzle. This fact, however, is not apparent from the 
indicator cards, which showed that the size of the nozzle can be 
varied М in. in diameter without materially affecting the back 
pressure. 

Both locomotives were fitted with brick arches and tests were 
also made without arches, which, although they were not ex 
tensive enough to be conclusive, clearly indicated the great value 
of the arch as a fuel saver. 

The general dimensions and valve setting of both these loco- 
motives is given in the following table: 
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Engine Мишер 24.50 500-56. 00050 5 cles ss ew Mer Es 901 923 
Weight in жарақ огдет: 

с о РОО 165,800 165,800 
Drivers, пот. РРР 234,580 234,550 
Truck, pound season ossia гьааьь огы әнә 52,660 52,660 
То. engine, фойпбй.-і%%:566%-е545%6-5554. 287,240 287,24) 
Total, locomotive, pounds...............-. 453,040 453,040 

Wheel base: : 
Rigid РН ТГ 19 ft. 9 in. 19 ft. 9 in. 
Engine. 12 audam sh px Ox b RS ә жайыз a 85 ft. 11 in. 35 ft. 11 in. 
TOU. 34h ed Ч e UE Ed Lek» аб 66 ft. 0 in. 60 ft. 0 in. 

Tank capacities: 

Water, gallónS 4. 9 90755252 9550692 8,500 8,500 

К т ace she va ooh ae den ee ees TA 27,000 27,000 
Boiler: 

Type—wagon top, radial stay, wide firebox. 

Outside diameter, first ring, inches......... 81.05 81.05 


Capacity, with water surface at level of sec- 
ond gauge cock: 


Water space, cubic Їееї............... 483.0 562.3 
Steam space, cubic feet............ ee. 84.2 94.6 

Flues: 

Е О kOoNMeEbs ps dE әсілі 391 391 

Outside diameter, іпсһев.................. 2.25 2.25 

Thickness, inches. fae. sins sw аза Caw wae жа 0.125 0.125 

Length between sheets, inches............. 197 239 

Total fire area, square feet................ 3,360 4,077 

Arch—fire area, square feet............... 12.8 13.3 
Firebox: 

Length inside, їпсһе..................... 104.25 104.25 

Width. inside, їпсһев...................... 78 78 

Depth front 'end, СНЕ: аат оооба 74.5 74.5 

Depth, back end, іпсһев................... 72.5 73.5 

Fire area, square #ее{....................* 209 209 
Total heating surface, based on inside of firebox 

and inside of flues, square feet............ 8,582 4,299 
Grates, rocking finger—area, square fcet........ 58.5 58. 
Ratio heating surface to grate агеа............ 61.24 73.84 
Ratio fire area through flues to grate area...... 0.147 0.147 
Ratio firebox heating surface to grate агеа...... 3.57 3.57 
Ratio flue surface to firebox heating surface.... 16.08 19.61 
Drivers: 

Diameter о oaa dodo meist vta RI 57 55.37 
Cylinders: 

High pressure, right, diameter, inches...... 19.125 19 

High pressure, left, diameter, inches....... 19 19 

Low pressure, ri ht, diameter, inches...... 32 52 

Low pressure, left, diameter, INCHES. 25.592: 32 32.5 

Stroke of piston, all cylinders, inches...... 32 32 
Valves: 

Туре--різіоп valve. 

Type of link motion—Stephenson, open rods. 

Greatest valve travel, riches БРЕ rejet ii soe T 5.25 5.25 
Receiver volume: 

High pressure superheater, cubic feet...... 83.7 

Low pressure superheater or receiver, cu. ft. 84.5 6.0 
Dimensions of valve setting: ты 

Steam ports, high ргеввпге................ 154 in 1% in 

Exhaust Ports: „ева ева 6 іп. 614 in. 

Bridge, 525%54ғь%566%-45%%5%%6%%%4%595%%%8 334 in. 8M т 

Eccentric’ throw асов рые фаб 6 іп. 6 іп 

Outside lap, high ргевөиге................. 7$ іп. 76 in. 

Outside lap, low ргевзиге................. M in. M in. 

Inside lap, high pressure, negative......... и іп. M in. 

Inside lap. low pressure, negative.......... in. И їп. 

Valve travel, frontis екран ween 5% in. 5% in. 

Valve travel, bach. ра о ена RI 5 іп. 534 in. 

Saddle pin, set Баск: еее ва эжи эж а. 1 4 in. in. 

Lead. full gelt. sia cere бв ае ә! жэ line and line line and line 


The tests were made on the first district of the Mexican Di- 
vision of the Santa Fe between La Junta and Trinidad, Colo., a 
distance of 81.5 miles, of which 50 miles is an almost constant 
grade of 59.7 ft. per mile, the remainder having the same ruling 
grade, but all rolling. 

Careful arrangements were made to obtain full data as to 
actual performance of engine relative to coal and water con- 
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sumption, ditis ar steam, boiler pressure, height of water in 
gauge glass, throttle and reverse lever positions, the drafts т 
the firebox and front end, degrees of superheat to cylinders, 
indicated horsepower, dynamometer horsepower, draw bar pull, 
speed and tonnage hauled. The diagrammatic arrangement of 
the apparatus as installed on the superheater locomotive is shown 
in one of the illustrations. The tests were made in actual moun- 
tain service with heavy tonnage trains. The engineer was in- 
structed to make no difference іп the general operation of thc 
engine on account of tests and the regular engine crews, who 
had for a considerable time been assigned to the different en- 
gines were uscd, so that the results of tests might be more 
nearly in conformity to actual operations. The conditions oi 
road service do not permit of a constant position of either 
reverse lever or throttle over the road, but require continual 
changing in position in order to maintain regular speed and 
prevent excessive draw bar pulls with long trains and conse- 
quent break-in-twos. Ав a consequence the records show соп- 
siderable irregularity in performance on account of curves and 
grades. The average results, however, show considerable regu- 
larity in that therc is such a correspondence in results recorded 
and grade conditions as to identify the operation of the engine 
on any particular portion of the trip. The special importance, 
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then, to be laid on the records is that they contain in detail the 
history of all changes made and that readings were taken fre- 
quently enough to obtain this data. 


TESTING APPARATUS. 

Coal Measurements.—All the coal used for the various trips came from 
Willow mine number five, located at Hebron, New Mexico. One car load 
of coal was sacked at a time, each sack containing 200 pounds. Enough 
coal for each run was taken from the car of sacked coal and placed on the 
tender at terminals. Before beginning a test run, the condition of the fire 
was noted and care was taken that it was clean and even; at the end of 
the run the same condition was approached as nearly as possible. 

The sacks were emptied to the fireman as needed, so that no more than 
500 pounds of coal was open at any one time. The time of emptying each 
sack was noted, a careful record was kept of the number of shovels of coal 
used by the fireman as well as the time of firing. An exact record was 
kept of the number of shovels of coal fired. 

Samples of coal from different sacks were taken during each test run, 
and from the accumulation of samples of fifty pounds a sample for each 
test was obtained by the standard method of quartering. The average 
samples thus obtained were analyzed and efficiencies for the runs were 
based upon the results of this analysis. 

Water Measurements.—Three-inch Empire hot water meters were placed 
in each branch pipe; by-pass pipes for use when the engine was not under 
test were arranged to protect the meters. Тһе meters were constantly 
chcked by comparison with readings of gauge glasses on right front and 
left back corner of engine tank. Before the series of tests the enginc 
tender was leveled and calibrated by weighing in water fifty gallons at a 
time. By leveling the tank and filling it with water and noting simul- 
taneous readings of meter and tank gauges, the meters were calibrated and 
correction factors determined. The overflow of water from the injectors 
was discharged into calibrated cans, each of nine gallons capacity. As 
soon as the cans were nearly filled the amount was noted and cans were 
then emptied. A one and one-half inch Empire hot water meter was placed 
in the discharge from one of the overflow cans in order to check the 
method of measuring the overflow. The total amount of water overflowing 
from the injectors varied considerably on different runs and on different 
engines, depending very much upon the condition of the injectors. The 
amount of overflow was deducted from that shown by the injector meters, 
in determining the amount carried to boilers. No credit, however, was 
allowed for the heat in the water lost. 

Quality of Steam.—The quality of the steam was determined at the dome 
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for engine 923 and in the dry pipe extension for engine 901. The calori- 
meter was of the Peabody throttling type and of latest design for this 
work. Тһе calorimeter itself was carefully lagged. Тһе calorimeter for 
finding the quality of steam leaving the high pressure cylinders was of the 
separating type, a Barrus universal steam calorimeter of the 1895 type. 

Pressure Measurements.—Crosby steam gauges were used in thc cab and 
on the calorimeter. These gauges were tested constantly by means of the 
Crosby dead weight steam gauge tester. Pressures іп the superheater and 
receiver of the engines were obtained by special piping to the steam 
indicators. A Short & Mason compensated barometer was used for taking 
atmospheric pressures. These pressures varied constantly during the trip 
on account of changes in elevation. 

Draft Measurements.—"U" tubed draft gauges containing water were 
used in obtaining the drafts in the smoke box, between superheaters, in the 
firebox and in the ashpan. These gauges were bolted on the hand rail, and 
pipe connections were made to the gauge board from the various points 
where drafts were desired. 

Temperature Measurements.—Thermal couples were used for measuring 
the smoke box temperatures. Тһе Hoskins pyrometer was used for this 
purpose. Тһе apparatus consisted of ап eight-point switch with proper 
connections to front end. АП the readings were taken from one instru- 
ment fastened on the hand rail Тһе couples themselves were of one- 
sixteenth inch material, and were very sensitive to changes in temperaturc, 
so that differences in temperature in gases at top or bottom of smokebox 
were shown almost immediately. Тһе pyrometer itself was so substantial 
in construction that after several months of service it showed upon test 
to be registering accurately. 

An angle thermometer reading up to 212 degrees was used in obtaining 
temperatures of feed water. This thermometer was placed in the front of 
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the engine tender close to suction pipe. Thermometers reading up to 600 
degrees Fahrenheit were used in determining the superheat of steam to 
cylinders. These thermometers were tested from time to time against 
standard thermometers and proper corrections made. 

POWER MEASUREMENTS. 

Indicated Horse Power.—The latest type of Crosby continuous outside 
spring indicators were used. The springs were tested before each series 
of runs. The indicators themselves were carefully tested for parallelism 
at various times throughout the tests, and were constantly tested for free, 
easy pencil movement, since in a series of road tcsts there is more or less 
dust or sand to interfere with operation of indicators. 

While thirty-six cards may readily be taken at one time with the con- 
tinuous indicator, yet it was found, after numerous trials, that three 
showed very accurately the information desired. Three were taken at each 
reading, and in working up the data the middle card was used as a sample; 
the other two cards indicating that the conditions just before and after 
taking the card differed not greatly from that at the time of taking thc 
card. Cards were taken from all four cylinders simultaneously and con- 
nections were made to the dynamometer car so that an offset was made on 
the chart registering the beginning and end of each period of taking cards. 
This method of registering indicated accurately the location on road where 
cards were taken. 

The indicator reducing motion was of the slotted lever type, which took 
its motion from the engine cross-head and in turn drove a small cross-head. 
The second cross-head had a light tube or motion rod. Оп this tube were 
adjustable fingers to which the indicator drum cords were attached. 

Dynamometer Horse Power.—To determine accurately the work done by 
the engine and the resistance of the different trains, a dynamometer car 
was used. This car is known as the Westinghouse Air Brake Car number 
five, and was obtained from the Westinghouse Company for making this 
series of tests. The dynamometer itself is of the diaphragm type and is 
capable of recording very high drawbar pulls and buffs. 

The record of performance as shown on the twelve-inch roll attached to 
the chronograph shows very distinctly the variations in drawbar pulls at 
quarter second intervals. Time measurements of one-half seconds were 
shown by offsets in line on left side of the paper. Distance measurements 
in revolutions of the wheels were shown on the right side of the paper by 
offsets in pen line. The diameter of the wheel is such that the number of 
revolutions of the axle in six seconds gives the speed in miles per hour. 
The paper also records a base line upon which distance signals were re- 
corded by an offset in the line, made by breaking the circuit on the part 
of the óbserver. Mile posts, time and stations were written on the chart. 
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SAMPLE INDICATOR CARDS FROM SUPERHEATER LOCOMOTIVE NO. 901. 
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A separate base line is used for recording of time during which indicator 
cards were taken. АП data regarding dynamometer horse power, drawbar 
pull and speeds were obtained from the charts in the dynamometer car. 


TONNAGE MEASUREMENTS. 


The tonnage haul was taken from the conductor's wheel report. These 
reports show weight in cars as per waybills, and also light weight of cars. 
The light weights of cars were invariably checked by noting the actual 
light weight stenciled on cars in train and comparing them with the whecl 
report. In all cases the tonnage refers to the number of tons іп the train 
and does not include tonnage of tender and engine. 


OBSERVATIONS, 


The determining of points at which readings should be taken is of great 
importance in road tests where results serve to indicate average perform- 
ance. Even on up grades, such as in a territory between La Junta and 
Simpson, there arc a great many momentum grades. On this account it is 
a difficult problem to choose points at which observations should be taken 
that will indicate, with any degree of fairness, the real performance of 
the engine. 

In order to assure uniformity of readings, certain mile posts were chosen 
and the different observations were made at these mile posts. By such 
an arrangement the readings made served for an average performance ob- 
tained during the trip. The indicator cards were taken on an average of 
thirty times per run. The pyrometer, calorimeter, drafts, temperatures, 
height of water and boiler pressures were taken on an average of forty 
times per trip, throttle and reverse lever positions were noted for each 
change. Water meters were read at every mile post where indicator 
cards and calorimeter readings were taken, and also at the top and bottom 
of grades as well as at the time of stopping and starting of engine. The 
dynamometer readings were taken continuously from the start to the end 
of each trip, excepting on the trips from Trinidad to La Junta. On these 
runs the dynamometer records were cut out at Thatcher. The number of 
shovels of coal was iecorded as fired; the number of sacks of coal, as 
emptied. 

INDICATOR CARDS. 

The application of a superheater betwcen the high and low pressure 
cylinders of a tandem compound locomotive affords an opportunity for 
studying the effects of a large receiver volume on the distribution of 
indicated horse power between the high and low pressure cylinders for 
various engine speeds. 

On the non-superheater locomotive, the receiver volume between the high 
and low pressure cylinders is very small, only amounting to six cubic feet, 
and furthermore the cylinder receivers on each side of the locomotive are 
entirely separate. The high pressure exhaust line follows closely the low 
pressure admission line and with equal ratios of cut-off, the ratio of 
indicated horse power in the two cylinders is nearly unity, averaging 1 to 
1:91 for the entire runs. Any increase in speed tends to bring the ratio 
closer to unity so that both high and low pressure cylinders develop nearly 
the same amount of power. 

Due to small receiver volume, the receiver pressure fluctuates greatly and 
records with distinctness the characteristic events of the stroke. On the 
superheater locomotive the receiver between the high and low pressure 
cylinders has a capacity of 34.5 cubic feet. Both high and low pressure 
cylinders exhaust into the one receiver at different quarters of the stroke, 
and thereby maintain a comparatively high receiver pressure. With the 
aid of the starting valve the pressure is raised to a maximum in one stroke. 
As soon as this pressure is attained, the back pressure line of the high 
pressure cylinders becomes a straight line parallel to the atmospheric line. 
While its height depends entirely on how hard the engine is working, yet 
it is mever slanted downward nor does it follow the low pressure admission 
line as in the other locomotive. 

Both high pressure cylinders exhaust at different times into a common 
receiver. Due to the large volume of this receiver, the admission line on 
the low pressure is maintained more nearly horizontal than on the engine 
without large receiver volume. The receiver is a superheater and also 
serves to re-evaporate water condensed in the high pressure cylinders, there- 
by greatly increasing the volume of the exhaust steam from the cylinders as 
well as making a further increase in volume by superheating. Accordingly 
there is always a tendency for an increase in the back pressure in the high 
pressure cylinders, These conditions cause an increase of pressure in the 
high pressure cylinder, reduce the mean effective pressure іп the high and 
increase it in the low pressure cylinders, thereby increasing the horse power 
ratio between the two cylinders from 1 to 1.98 for the average of the entire 
runs. The lower the speed the more even the division of power. The 
higher the speed the greater the ratio in favor of the low pressure cylinder. 

This distribution of power made engine 901 slightly more powerful at 
slow and average speeds than engine 923. At high spceds, however, the 
difference in power was less perceptible. Тһе gain in horse power in the 
low pressure cylinder more than offset the loss in the high pressure cylia- 
der, both at high and low speeds. Тһе influence of a large receiver on 
starting is a most important one. If the starting valve is not sufficiently 
large or there is not a by-pass allowing steam at boiler pressure to enter 
the receiver through а quick opening valve the engine will be so slow in 
starting that the insufficient engine momentum acquired will be inadequate 
to start a heavy train. Оп this engine the simpling or starting valve was 
large enough so that the !arge volume receiver was quickly filled with steam 
at a good pressure. The first low pressure cards taken at starting showed 
from one-fifth to one-fourth more horse power than cards immediately 
following. This condition for starting made thc engine exceptionally 
powerful, so that when necessary to stop for switching or for section men 
on steep grades or on bad curves, there was no great difficulty in starting 


the train. Other engines of her class under such conditions of stopping 
usually have to back up and run for the grades. 

The indicator cards for engine 923 are typical cards for engines of this 
design, though thc lead on cards at slow speed does not seem in all cases 
to be sufficient. The indicator cards of engine 901 are such as should be 
expected at slow speeds.. At high speeds, however, there was considerable 
negative work in the high pressure cylinders, part of which was due to 
lack of lead and excessive compression and part to the way in which both 
high pressure cylinders exhausted at different times into the one receiver. 


TEST RUNS. 


Preliminary Runs.—Several preliminary runs were made to 
determine the best drafting conditions and make such adjust- 
ments in test apparatus as to record specific data needed. Тһе 
test runs were then made under the normal conditions prevail- 
ing and with such tonnage as available and under such condi. 
tion of service, either through ог local freight, as consistent 
with operative conditions. 

Run No. 7, Engine yor.—This run was made from Trinidad 
to La Junta on August 4th. There were 2,875 tons in the train, 
consisting of sixty-five cars. The total time on the road was 
five hours and forty-two minutes. Тһе total delayed time was 
one hour and thirty-eight minutes, leaving an actual running timc 
of four hours and four minutes. Теп thousand one hundred 
pounds of coal were used during this trip, with an average coal 
consumption of 43.1 pounds of coal per thousand gross ton miles. 
The ashes removed at the end of the run amounted to 1,364 
pounds; the ashes in the coal as fired as shown by analysis 
amounted to 1,044 pounds; 74,177 pounds of water were sup- 
plied to the boiler. The equivalent evaporation was 8.82 pounds 
of water per pound of coal, but by crediting the heat imparted 
by the waste gases to the superheaters, this was increased to 9.5 
pounds of water per pound of coal. The theoretical evaporation 
for the coal used on the trip was 13.77 pounds of water per 
pound of coal, so that the boiler efficiency was 69 per cent. for 
the run. 

The maximum temperature of steam to high pressure cylinder 
was 418 degrees, that to low pressure cylinder was 448 degrees. 
The maximum superheat in high pressure cylinders was 39 
degrees, in low pressure cylinders 105 degrees. 

Run No. 9, Engine 9or.—The run was made from Trinidad to 
La Junta on August 7th. There were 3,009 tons in the train 
of eighty-one cars. The total time on the road was seven hours 
and twenty-eight minutes; the total delayed time was three 
hours, so that the actual running time was four hours and 
twenty-eight minutes. Тһе causes for such unusual delays as 
occurred on this trip were due mostly to a broken knuckle and 
hot boxes on cars in train. During periods of delay 1,200 pounds 
of coal were consumed. Тһе total coal consumed for the run 
amounted to 9,300 pounds, or 37.9 pounds per thousand gross 
ton miles. The total ash removed was 1,346 pounds, while that 
in the coal as fired, as shown by analysis, was 1,201 pounds. 
біхіу-піпе thousand eight hundred and thirteen pounds of water 
were 'evaporated, which gives an equivalent evaporation from and 
at 212 degrees of 8.93 pounds of water per pound of coal fired. 
Giving credit to heat taken up in superheating steam, the equiv- 
alent evaporation is increased to 9.62 pounds of water per pound 
of coal. The theoretical evaporation per pound of coal used dur- 
ing this trip was 13.63 pounds, so that the boiler efficiency for 
the trip was 70.6 per cent. 

Run No. 10, Engine 9or.—The run was made on August 8th, 
from La Junta to Trinidad, with a train of 1,337 tons іп 49 cars. 
The total time on road was six hours and seven minutes, the 
delayed time was one hour and fifty-two minutes, so that the 
actual running time was four hours and fifteen minutes. The 
coal consumed on the run was 21,833 pounds; this performance 
showed a consumption of 200.3 pounds of coal per thousand 
gross ton miles. For a distance of 32.3 miles from Timpas to 
Simpson, the coal consumed was 238.7 pounds per thousand 
gross ton miles; 156,421 pounds of water were delivered to the 
boiler, so that the equivalent evaporation of water per pound of 
coal was 8.23. This figure was increased to 8.79 by crediting the 
amount of heat yielded by the waste flue gases in superheating 
steam. The theoretical evaporation from coal used on this trip 
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was 13.7 pounds of water per pound of coal, so that the boiler 
efficiency for the trip was 64.3 per cent. 

The maximum temperatures of steam to high pressure cylin 
ders was 428 degrees, that to low pressure cylinders was 453 
degrees. The maximum superheat to high pressure cylinders was 
30 degrees, that to the low pressure cylinders 140 degrees. 
The average number degrees superheat to the high pressure 
cylinders was 24.4 degrees, that to the low pressure cylinders 
was IO2.2 degrees. 

All data relative to the performance of engine on this trip is 
graphically plotted and shown in the illustration. This chart 
also includes a profile of the district showing elevation in feet 
above sea level at different points on the road. Among other 
things this chart shows at different points of observation the 
dynamometer and indicated horsepower, the speed in miles per 
hour, the degrees superheat in both high and low pressure cylin- 
ders, the quality of steam, the boiler pressure, the temperatures 
in smoke box, etc. 

The highest continuous drawbar pull exerted during this rua 
was 39,050 pounds at a speed of ten miles per hour. At 12.8 
miles per hour, the engine exerted a drawbar pull of 38,550 
pounds at the back of the tender; at twenty miles per hour, a 
drawbar pull of 30,950 pounds was exerted. 

Run No. 12, Engine 901.—The run was made from La Junta 
to Trinidad on August 11th with 1,328 tons contained in forty-six 
cars. The total time on road was seven hours and two minutes; 
the total delayed time was one hour and forty-four minutes, so 
that the actual running time was five hours and eighteen min- 
utes. A total of 22,048 pounds of coal were fired on the trip 
and 158,355 pounds of water were supplied to the boiler, so that 
the equivalent evaporation from and at 212 degrees was 8.22 
pounds of water per pound of coal. Giving credit for heat 
regained from waste gases in superheating steam, the equivalent 
evaporation is raised to 8.81 pounds of water per pound of coal, 
so that the boiler efficiency attained for the run is 65.8 per cent. 
The fuel consumed for the total run averaged 203.8 pounds of 
coal per thousand gross ton miles. On the heavy stretch from 
Timpas to Simpson, the fuel consumed averaged 250 pounds of 
coal per thousand gross ton miles. The boiler efficiency for this 
portion of the trip was 64.8 per cent. The maximum tempera- 
ture attained in the high pressure steam was 422 degrees and in 
the low pressure steam 432 degrees. The maximum superheat 
in the high pressure steam was 35 degrees and in the low pres- 
sure IOS degrees. Engine gave a drawbar pull of 39,740 pounds 
at a specd of 12.7 miles per hour. At a speed of sixteen miles 
per hour, a drawbar pull of 32,490 pounds was developed, whilc 
at a speed of twenty-six miles per hour, a drawbar pull of 19,530 
pounds was cxerted. At mile post 617, the engine showed 1,937 
indicated horsepower at twenty-six miles per hour, and devel- 
oped 1,354 drawbar horsepower. This power was developed 
under accelerating conditions. 

Run No. 13, Engine gor.—This run was was made on August 
I3th, with 3,166 tons contained in 59 cars. The total time on road 
was five hours and forty-five minutes, delayed time one hour and 
forty minutes, so that the actual running time was four hours 
and five minutes. On this run 8,300 pounds of coal were fired, so 
that the average consumption of coal was 32.2 pounds per thou- 
sand gross ton miles, which was the best record obtained on 
down grade runs. 

The water supplied to the boiler amounted to 61,801 pounds. 
The evaporation at the dome, from and at 212 degrees, was 8.62 
pounds of water per pound of coal. This evaporation was fur- 
ther increased, on account of heat absorbed from waste gases 
in superheating steam, to 9.15 pounds of water per pound of 
coal. The heat value of the coal used was considerably less 
than on previous trips. The coal itself had a theoretical evapora- 
tive value of 13.25 pounds of water per pound of coal, so that 
the efficiency of the boiler was 69 per cent. The maximum tem- 
perature of steam to high pressure cylinders was 408 degrees, 
that to low pressure cylinders was 439 degrees. The maximum 
superheat in high pressure steam was thirty-two degrees and 
that in low pressure steam was IIO degrees. 
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Run №. 14, Engine 901.—The run from La Junta to Trinidad 


was made on August I4th with 1,351 tons in fifty-seven cars. 


All of the previous runs of this engine were made with arch 
brick equipment. Тһе principal object of this run was to deter- 
mine the bearing that the arch brick equipment had on generai 
performance and to determine the relative economy of this 
cquipment. The coal consumption for this run was 25,511 pounds, 
so that the average consumption was 231.7 pounds of coal per 
thousand gross ton miles. Тһе water supplied to the boiler 
amounted to 185,080 pounds. Тһе evaporation from and at 212 
degrecs was 8.37 pounds of water per pound of coal, but this 
was increased to 8.89 pounds upon crediting to the boiler the 
amount of heat absorbed in superheating stcam from the waste 
gases. 

The maximum temperature of the steam to high pressure cyl- 
inders was 405 degrees, that to the low pressure cylinders 438 
degrees. At a speed of twenty-six miles per hour the engine 
exerted а drawbar pull of 40,430 pounds. At a speed of 16.7 
miles per hour, a drawbar pull of 28,860 pounds was recorded. 

Кип No. 2, Engine 923.—The run was made on August 22nd, 
from Trinidad to La Junta with 3,171 tons in sixty-two cars. 
The total time on road was seven hours and forty-two minutes, 
the delay was three hours, so that the actual running time was 
four hours and forty-two minutes. Two delays occurred during 
the trip on account of breaking of train equipment, one of one 
hour on account of a broken knuckle and one of twenty min- 
utes on account of a drawbar pulled out. During these periods 
six hundred pounds of coal were fired. The total coal consump- 
tion for the run was 11,370 pounds. Тһе average coal consump- 
tion per thousand ton miles was 44.1 pounds. Тһе total water 
supplied to the boiler was 74,340 pounds. The evaporation from 
and at 212 degrees was 7.25 pounds of water per pound of coal. 
The theoretical evaporation of the coal used for the trip was 
I4.1 pounds of water per pound of coal, so that the boiler effici- 
ency was 51.4 per cent. The ash in the coal as fired amounted 
to 1,413 pounds, while there were removed from the ashpan 
1,979 pounds of ash. 

Run No. 3, Engine 923.— Тһе run was made on August 24th 
from La Junta to Trinidad with 1,126 tons in fifty cars. The 
total time on road was eight hours and fifty-five minutes, th« 
delayed time was two hours and thirty-eight minutes, so that 
the actual running time for the trip was six hours and seventeen 
minutes. On this run, as on run number two, the engine did 
not have arch brick equipment. One object of the run was to 
determine the value and efficiency of the arch brick equipment 
so far as fuel consumption was concerned. The results of -the 
run on this account are more properly compared with those 
obtained on run number fourteen of engine gor. The total coal 
consumed for the trip amounted to 26,988 pounds. The average 
fuel consumption per thousand ton miles was 317.2 pounds of 
coal, which was greatly in excess of figures obtained on any other 
run. The total water supplied to the boiler was 172,907 pounds. 
The equivalent evaporation from and at 212 degrees was 7.33 
pounds of water per pound of coal The boiler efficiency for 
the run was 52.2 per cent. At a speed of 12.4 mile3 per hour a 
drawbar pull of 33,350 pounds was exerted. At 16 miles per 
hour, the drawbar pull was 27,990 pounds; at 19.3 miles рег. 
hour, the drawbar pull was 21,080 pounds. On the territory from 
Timpas to Simpson 3.11 pounds of coal were burned for each 
million foot pounds at the drawbar, and 74,730 heat units in the 
coal were consumed per drynamometer horsepower per hour. 
These figures are considerably higher than results obtained on 
any other test runs. 

Кип No. 4, Engine 923.—The run was made August 25th from 
Trinidad to La Junta with 3,062 tons in 51 cars. This was the 
first trip by engine with arch brick equipment. The run was 
made in four hours and forty minutes, delayed time fifty-two 
minutes, so that the actual running time for the trip was three 
hours and forty-eight minutes. This is the shortest time made 
on any of the test runs. The total coal consumed for the trip 
was 9,390 pounds, giving an average of 37.6 pounds of coal per 
thousand ton miles. During the trip 64,989 pounds of water 


‚ө Ө Б  o————— 


240 AMERICAN ENGINEER AND RAILROAD JOURNAL. 
Mile Posts 56 610 620 630_ 
ama 
0 
Taz 
Oy = zm! 
9 96 = Ba 
=f s 4 - si e 
> ш. 2 =h жыла; m M ле 
äss Р iim = Е ---- 
* ZETE x шаша 
КІЗГІНЕШЕЕШЕРТІГЕ ШЕ ШАРЕ аав 
52 oon аны ае Е ERAH 
SSe I IT EERE ENAA ГА T Eum 
EES 450 ЖЕ КК БИЕ Ей ЭИ] ARRON. SRR SORA aaa --- 60206 
бё е ТЕКЕГЕ Next to ние Seer [LIV LITT ITE TA asd 
LTT ttt tt поте Lever Position | | | | | | | | I | Ба 
Fourths 10 Z3 LES EU ВЭБ KE KIA! Du са Бес ME сан Ы c erp қыла AGE E қату ә ко же Dac Ft рен mx cen а 
ofinch о р: == пч гау 150.000 
Nd |||] | | | | LReverse Lever Position | % | Ек 140,000 
қып USO Cou] HAMA MED GUI паны UR DAN ROME) НАБ E = анна d 
Notches o ЕЕРЕЕ HE w aw 130,000 
Water i 
10H = 24000 120,000 
inches oS RE PE нш LL eerie nes мае, 
а ЕЕ варе БУДЫ ано юш 
Pounds, so Рм е ЕЕ 8,000. 900005 
Per soot | Li | | dQuality of Steam| | | ^| | ЕТТТ 16,000 З 80,000 5 
Cent 2, EEE HHHH 14,000 70,000 5 
o2 5 20 14-4 RE CRAP ABRIR 12,000 © 60000 
ge? SIC eer T see PCA AAA a е 
AEF о мыл 40 RE RD o ШР а n bam cis AER owe я 8,000 © 40000 
та ре Andicate Power pe ишш киш 6000 30000 
ЧЄ” ААРЫ te 1 АА | кейін 
5 5 n CY [| Dynamoa Horse Power | TCU LAT TAI M TT 2000 10,000 
о = 500 1 С ы ы 
-F ә i se art 174 [Ж ИП dp ге 1i 473-4) 02 ESTIS ЖЫ ШЕ ПЫ Ж о о 
WOMEN: 5600 
x 5.200 St 
э и “ 
Profile $ H Mel T 
of E H 4,400 5 
District БЕ] LLL] 4.000 
Mile Posts 560 570 580 590 600 610 620 630 


Run No 5 Date 8-27-09 


were delivered to the boiler. Тһе equivalent evaporation was 
7.74 pounds of water per pound of coal. The theoretical evapo- 
ration of the coal burned for this trip as determined by analysis 
was I4 pounds of water per pound of coal, so that the efficiency 
of the boiler was 55.3 per cent. The ash in the coal as fired was 
1,160 pounds, that removed from ashpan at the end of trip was 
1,287 pounds. These figures show a close comparison with theo- 
retical ash and actual ash. 

Run No. 5, Engine 923.—The run was made on August 27th, 
with 1,265 tons in 69 cars. Тһе total time on road was six 
hours and fourteen minutes. The delayed time twenty-nine min- 
utes, so that the actual running time was five hours and forty- 
five minutes. This was the first run made on up grade with 
engine equipped with arch brick. 

The total fuel consumed for the trip was 24,618 pounds of coal, 
or an average of 238.8 pounds of coal per thousand ton miles. 
This was the very best record obtained during the test with this 

' engine on up-grade runs. On the heavy grade from Timpas to 
Simpson the average fuel consumption per thousand ton miles 
was 292.9 pounds of coal. During the trip 169,713 pounds of 
water were supplied to the boiler. Тһе evaporation from and 
at 212 degrees was 7.82 pounds of water per pound of coal. The 
boiler efficiency was 52.2 per cent. On the portion of the run 
from Timpas to Simpson, the boiler efficiency was 56.3 per cent. 
The engine gave a drawbar pull of 34,220 pounds at a speed of 
11.8 miles per hour, 27,650 pounds at а speed of 15.6 miles per 
hour, and 24,540 pounds drawbar pull at a speed of 19.6 miles 
per hour. All observations made during the test runs are shown 
on the accompanying chart. 

Run No. 6, Engine 923.—This run from Trinidad to La Junta 
was made on August 28th with 3,101 tons in a train of sixty-five 
cars. The total time on road was scven hours and thirty-four 
minutes, total delayed time three hours and six minutes, so that 


Train Tonnage 1265 


No of Cars 69 


Ше actual running time was four hours and twenty-nine minutes. 
The total fuel consumption for the trip was 11,635 pounds of 
coal, the average coal consumption for the run was 46.1 pounds 
per thousand ton miles. Тһе water supplied to the boiler for 
the trip was 80,763 pounds. Тһе evaporation was 6.94 pounds 
of water per pound of coal The equivalent evaporation from 
and at 212 degrees was 7.87 pounds of water per pound of coal. 
This evaporation was considerably better than was made by 
engine on any other down grade run. The theoretical evapora- 
tion of the coal used for the trip was 13.8 pounds of water per 
pound of coal, so that the boiler efficiency for this trip was 57 
per cent. 

Run No. 7, Engine 923.—The run was made August 29th from 
La Junta to Trinidad with r,176 tons in a train of sixty-four 
cars. The total time for the trip was six hours and fifteen min- 
utes, the delayed time thirty-two minutes, so that the actual run- 
ning time was five hours and forty-three minutes. Тһе total 
coal consumed for the trip was 25,081 pounds, of which 11,068 
pounds were used from Timpas to Simpson. Тһе average fuel 
consumption per thousand ton miles for the entire trip was 271.2 
pounds of coal, and for the run from Timpas to Simpson was 
315.1 pounds of coal per thousand ton miles. The total water 
supplied to the boiler for the trip was 179,175 pounds, from 
Timpas to Simpson, 81,2785 pounds. Тһе equivalent evaporation 
for the trip was 7.89 pounds of water per pound of coal; from 
Timpas to Simpson, the equivalent evaporation was 7.87 per 
cent. The boiler efficiency for the trip was 56.1 per cent, and 
for that part of the run between Timpas and Simpson, the boiler 
efficiency was 57.4 per cent. At a speed of 17.3 miles per hour. 
a drawbar pull of 27,990 pounds was exerted; at 26 miles per 
hour a drawbar pull of 14,690 pounds was exerted. A maximum 
of r,460 indicated horsepower was developed on this run at mile 
post 593; at the same time a drawbar horsepower of 1202 was 
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developed, so that 82.3 per cent. of the power developed in the 
cylinders was exerted in pulling the train. Тһе resistance of 
engine and tender to motion, together with frictional resistance, 
amounted to 258 horsepower or 17.7 per cent. Тһе speed at 
this time was 18.9 miles per hour. These results were obtained 
on a slight momentum grade; soon after this reading was taken 
the speed and power dropped off. 

The average results of three runs with each locomotive (Nos. 
10, 12, I4 on 901, and 3, 5, 7 on 923) are given in the table below. 


ENGINE NUMBER ....................................... 901 923 
Running бте, hrá; mil. ovo er ooa DS 5-21 5-55 
Speed, М. P. > арызы маты НИ НЕ 15.7 13.8 
Train tonnage ......................................... 1,339 1,189 
Number of сагз........................................ 51 61 
Lbs. of coal per thousand ton miles...................... .9 275.7 
Total fuel fired, 1ЬҺ8.................................... 23,131 25,862 
oal per hour, based on 
otal time on гоай................................. 3,167 8,723 
Running time ..................................... 4,418 4,37 
Rate of combustion, coal per hour 
Рег sq. ft. grate агеа............................... 75.5 74.3 
Рег sq. ft. heating өигҒасе.......................... 1.28 1.01 
Draft, inches of water 
Top of front еп@................................... 5.08 5.76 
Front of flue 5һеей................................. 3.68 4.20 
Side- of Breboxc. or ТТТ ТҮКТЕ КИЕ eters 1.3 21 
Ash. pan eoep а ы ее. ‚68 ‚48 
Total water supply to boiler, 1Һ6......................... 166,919 173,932 
Steam per hour, lbs. 
From boiler, шоів!................................. 31,790 29,418 
To cylinders ...................................... 30,844 928,344 
Рег sq. ft. heating вигҒасе.......................... 8.57 6.51 
Pressure, lbs. рег sq. іп. 
Boiler ...... —— P 189 202 
High pressure виретһеа(ег........................... 18822... Қ 
Low pressure вирегһеаег........................... 89.3 ss 
Atmosphere ....................................... 13.47 13.49 
ality of steam, per cent. 
Qu At dome о РИТЕ rS 98.9 98.9 
High pressure ехһанвб.............................. 96.9 «s 
Temperature of steam leaving 
igh pressure впретһеабет........................... 103.3 ...... 
Low pressure варегһеайег........................... 416.3  ...... 
Superheat, degs. Fahr. 
Leaving H. P. вирегһеаег.......................... 22B ...... 
Leaving L. P. вирегһса=г........................... 99223-22. 
Coal by analysis 
Heating value, B. ТО а 12,992 18,488 
Dry coal fired, 1Б5.................................. 23,142 25,863 
Combustible fired, 1Һ8............................... 20,184 22,729 
Ash fired га салы ры ызу құры анд» 3,082 8,138 
Lbs. per sq. ft. grate area рег hour 
fy coal ыза ысымы RE RR ақа Cad аа е 75.5 74.6 
Combustible: ее atsuek 605 aa ese DS 65.7 60.7 
Ratio, total water to total соз!.......................... 7.17 6.70 
Equivalent evaporation from and at 212 degs. Fahr. 
ег sq. ft. heating surface рег һоцг.................. 10.23 7.81 
Рег Ib of Со еее 8.27 7.63 
Per lb. of сотһав!Ые............................... 9.57 8.79 
Crediting heat to superheater 
Per 1b: of Она 8.83 ...... 
Per lb. of сопһив!НМе........................... Ü YO erse 
Indicated horsepower 
P. cylinderécz eec о ое 416 542 
L: P. СУ eresi eed wha а eed eir 846 €43 
All cylinders ...................................... 1,262 1,155 
Draw bar pull, ]Ьз...................................... 24.705 24,168 
Draw bar һогтверомег................................... 1.001 97 
Machine friction, һогвсрожег............................ 261 211 
Machine efficiency, per сет{............................. 79.3 81.9 
.ocomotive efficiency ................................... 4.5 4.2 
Poiler horsepower ...................................... 1,135 978 
Boiler efficiency, per сепі............................... 65.9 55.5 
CONCLUSIONS. 


A study of the results lead H. B. MacFarland, engineer oí 
tests, who was in charge, to draw the following conclusions: 

I. There is a marked decrease in coal consumption for a super- 
heater engine. The decrease averages 20.8 per cent. per thousand 
ton miles for up grade runs, 11.5 per cent. for down grade runs, 
and 19.6 per cent. for constant hard working of engine on heavy 
grades. 

2. There is a reduction of total water for up grade and down 
grade runs, also for heavy grade work with superheater engine. 

3. Superheater engine uscs 10 per cent. less water per hour, 
developing more drawbar horsepower on heavy working. 

4. Superheater engine shows for heavy working, a decrease oí 
16.3 per cent. in coal per indicated horsepower hour. 

5. Superheater engine shows for heavy working a decrease oí 
12.9 per cent. in dry steam per indicated horse-power hour. 

6. There is a reduction in coal of 14.1 per cent. рег drawbar 
horsepower hour in favor of superheater engine. 

7. Superheater engine shows a decrease in heat units per draw- 
bar horsepower of 17.3 per cent. 

8. There is a marked increase in evaporation of superheater 
engine. It gave an average of 11.6 per cent. more dry steam per 
pound of coal than non-superheater engine. 


9. Superheater engine with 16.6 per cent. less heating surface 
gives equivalent evaporation of 10.6 per cent. more water per 
square foot heating surface than non-superheater engine. 

IO. Superheater engine shows a boiler efficiency 7.6 per cent. 
greater than non-superheater engine; with credit for heat to 
superheater from waste gases the boiler efficiency is 15.8 per 
cent. greater. : 

11. Boiler capacity is increased because of heat recovered in 
superheated steam by 7.1 per cent. Boiler requirements are fur- 
ther decreased on account of lower water rate of engine, due to 
superheated steam. The rcsulting effect of superheating as 
shown by the tests is to increase the effective boiler capacity 
without increasing its actual capacity. 

12. No difficulty was experienced in working water in steam 
to high pressure cylinders, as the moisture was evaporated in the 
superheater under all conditions. Оп this account the super- 
hcater engine is not liable to knock out cylinder head, or in 
case of compound engines to loosen the intermediate joint бе- 
tween high and low pressure cylinders. 

13. Steam from low pressure superheater was superheated 9o 
to 125 degrees and supplied to cylinders at not over 450 degrees. 

14. Superheat was sufficient to prevent entirely the cripping 
of water from cylinder cocks. 

IS. There was great uniformity of superheat under varying 
loads and rates of fuel consumption. 

16. The tests show that for operation under local condition 
with usual side track delays that a superheater engine gives 
greater economy than a non-superheater engine. 

17. The efficiency of the low pressure superheater is gieater 
than that of the high pressure superheater. Оп this account 
superheating low pressure steam is more desirable than super- 
heating high pressure steam. 

18. The brick arch in the firebox gave an increase in economy 
of operation by decreasing the coal per thousand ton miles and 
by increasing the evaporation per pound of coal. 

19. Superheater engine developed 20 per cent. more drawbar 
he isepower per square foot of heating surface than non-super- 
heater engine. 

20. Superheater engine gave {ог best performance ten рег 
cent. more horsepower for same cylinder volumes than non- 
superheater engine. 


Heatinc Arter Case HARDENING.—We have introduced one 
new feature, and that is reheating the work after it has gone 
through the old method of case hardening. In reheating, we 
simply place the work in an open furnace, leaving it there suf- 
ficiently long to get a uniform and even heat. Heat up to 1,500 
deg. Fahr. and cool in running water. This will add a higher 
percentage of hardness, and also restore all inequalities in the 
structure of the material. If your first case hardening has been 
overheated, causing the material to become brittle, careful re- 
heating will restore or place the material in proper condition. 
I have often noticed case hardened material look crystalline all 
the way through on small articles, and be as brash or brittle as 
overheated and hardened tool stcel. I have taken some of these 
Same articles, properly reheated them, broken them and found 
the dark or gray iron fiber that was missing in the first harden- 
ing. The success of good case hardening is to harden to the 
desired depth, and retain in a great measure a tough and fibrous 
interior. This сап be accomplished by reheating.—George F. 
Hinkens of the Westinghouse Air Brake Company before the 
International Railroad Master Blacksmiths’ Assn. 


SUCCESSFUL INDUSTRIAL Epucation.—In the broader view of 
solving this problem of industrial education there seems to be 
just one way of doing it, and that is to take the school to the 
boy or girl who is on the job. Statistics prove that after they 
have been educated in trade schools the majority do not follow 
the trade for which they have been prepared. The one thing 
we are pleading for is a combination of the school and the shop. 
It seems to us after a trial both of the university end and the 
public school end, that is the only feasible scheme.—Prof. 
Schneider at the General Foremen’s Convention. 
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TWO NEW TOOLS FOR RAILROAD SHOPS. 


Morton MANUFACTURING Co. 


After a careful study of the general requirements of the 
modern railroad shop these two unique and useful tools have 
been designed by the manufacturers. They are unique by reason 
of the number of operations which they perform successfully and 
accurately and they have proven to be machines of unequalled 
capacity and advantage. 


TRAVELING HEAD LOCOMOTIVE CYLINDER PLANER. 


One of the most remarkable tools of its kind yet produced 
in this country is the new traveling head cylinder planer shown 
in the accompanying illustrations. It has been designed with a 


MORTON TRAVELING 


view to save a large amount of power and also time and labor 
by performing nearly ali the different operations in machining 
cylinder castings of any size with one setting. This includes 
planing the sides of the casting and the valve seat, and milling 
the steam ports as well as boring the valve chamber in a piston 
valve casting. 

Large bearing surfaces and square rail bearings are provided 
in the bed, giving a very rigid construction. The casting is 
heavily cross ribbed and open slots are provided on either side 
for securing to the floor plate, enabling the bolts to be easily 
removed when used as a portable machine. The column and its 
saddle are made in one piece, heavily constructed throughout, 
the T slot plate on the front column presenting a surface against 
which a suitable bearing may be bolted for supporting high work. 
thereby drawing the thrust of the cut directly against the column. 
The vertically moving apron is closely fitted to the column and 


provided with means to compensate for wear. This apron carries 
the feeding, cutting and other working mechanism of the ma- 
chine. It has ample bearing surface to make it operate easily. 
The saddle casting is extended in such a manner that in con- 
necting with the taper gibs, which are provided, it forms a bear- 
ing that insures exceptional rigidity. 

Steel is used in the construction of the ram, which is made 
square and hollow, having a bearing on all four sides extending 
through the entire length of the apron. Power is applied to the 
ram by rack teeth being cut on the back side and having a bronze 
strip inserted to give a continuous bearing. The head also is 
made entirely of steel and screws into the end of the ram. It is 
graduated for planing angles and is universally adjusted, being 
held in position by friction. 

In the design a compound, disc friction feed is used, the disc 


HEAD PLANER FOR LOCOMOTIVE CYLINDERS. 


being lined on either side with vulcanized fiber. It is of the auto- 
matic relieving type and provided with instantaneous quick 
change. This feed can be made at either end of the valve, or at 
both ends where the full feed is required. 

The driving power is obtained with a 10 horsepower variable 
speed electric motor direct attached to the base of the column. 
the power being transmitted through gears to a vertical splinc 
shaft transmitting power to the attached counter shaft, which 
in turn carries power through belts to the friction clutch pulley, 
controlling the reciprocating motion. By means of the special. 
improved friction clutches the reversing motion is accomplished 
without shock or jar. A clutch is provided so that the counter 
shaft may be stopped and started independently of the motor, 
the gears being all encased and run in oil. This is a good feature 
as the counter shaft can be reversed for back facing and boring 
when necessary. This machine may be driven with a belt 
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through an ordinary countershaft when de- 
sired, but the motor drive is more convenient 
for a tool of this type, and is recommended. 

The counterbalance for the vertically mov- 
ing apron consists of an air cylinder on the 
rear side of the column, to which a com- 
pressor is applied and regulated automatically 
when the pressure comes to a given point. 
This compressor is driven directly by a small 
motor, making it independent of any outside 
connection. 

The column is fitted with an anti-friction 
device operating on a steel track and so 
arranged that a certain portion of the weight 
of the column, apron, and other mechanism, 
is carried, leaving only enough weight on the 
bearing to insure the machine working stead- 
Пу. Coil springs are also provided, so that 
the tension may be adjusted to operate with 
the least power. 

Тһе great advantage of the cylinder chucks 
located on the bed plate is very evident and 
large castings may be rotated by this means, 
permitting the planing of all sides. The bed 
plate can be turned about on the floor plate, 
so that only one setting of the work is neces. 
sary after the cylinders have been bored. The 
chucks are of the three-jaw universal type and 
expand in the counter bore of the cylinder, a 
bolt passing through so that all surfaces are 
firmly secured and held in position while in 
operation. 

With the same setting the milling of the 
ports is also accomplished, the port milling 
attachment being quickly applied to the square 
section of the ram without removing the 
shaper head. It is provided with a vertical 
arbor and a train of gearing, which gives it 
ample power. Тһе power is applied to the 
spline shaft connecting with the main rotary 
driving mechanism for driving the internal arbor, being pro- 
vided with automatic feed. 

Another important feature of this machine is the milling and 
boring attachment, which is provided with a hollow steel arbor 
passing through the ram and journaled іп bronze bearings of 
large dimensions. The front bearing is tapered and made adjust- 
able to compensate for wear. А specially divided steel yoke is 
secured to the back end of the ram, which carries the journals 
and gearing, the main driving gears being steel. This yoke is 
designed so that it caps over the square section of the ram, 


MORTON TRAVELING HEAD PLANER WITH ROTARY PLANING ATTACH- 
MENT, 


NEW 36-1N. DRAW CUT SHAPER FOR MACHINING DRIVER BOXES. 


eliminating all danger of moving. By removing three bolts the 
entire cap and gearing may be removed with the yoke, thus 
making a very quick change. The arbor has a retaining or draw- 
ing-in bolt which passes through its entire length and is pro- 
vided with a forcing nut at the rear end, so that tools may be 
engaged or disengaged. | 

The feed for milling and boring consists of а special feed box 
secured to the vertically moving saddle and is provided with ten 
changes suitable for either boring or milling. Power is applied 
by flexible shafts and gears in the speed change box. Provision 
is made for reversing so that the saddle may be fed vertically 
in either direction, the column horizontally and the ram in or out, 
all these feeds being operated by means of one lever. 

А table 36 in. by 8 ft. by зо in. is provided for small work 
with the upper surface T slotted and provided with open slots 
on the lower surface. It can be used in conjunction with either 
the shaper or planer movements and is also of great service for 
work when using the rotary planing outfit, as shown in the 
small view. This rotary planing attachment is quickly placed in 
position and with it the sides of trailer boxes, eccentric straps 
and a great variety of other work may be machined. 

The floor plate furnished with this equipment is made in two 
sections, each 4% ft. wide by 13 ft. long, and is especially 
designed for rigidity and strength. АП gears throughout th? 
machine subjected to heavy strain are made either of bronze or 


steel. Below are given some of the principal dimensions of this 
machine : 
Stroke дааа ELT 48 іп. 
Longitudinal Seed oc ео Аз CR 9 ft. 
Vertical feed. зиз veré ex нача РТА 60 in. 
Feed in tool head........ 5. TORTE PIT 8 in. 
Rev. of boring arbor per тіп., from............... 3% to 42 
Floot apace required; ВИ КЕ 14 by 16 ft. 
Diameter of cylinder соса... oec oa rte 28 in. 
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SPECIAL 32-INCH DRAW CUT RAILROAD SHAPER. 


This new shaper is very heavy, powerful and accurate, making 
it specially adapted to railroad work. Іп fact, it was designed 
after years of experience designing tools used in railroad shops 
and particularly with a good rate of cutting speed and a heavy 
cut in view. 

The general view shows the usual heavy and rigid construc- 
tion and good design of the Morton shaper. It is provided with 
a rotating arbor for planing curved surfaces such as the inside 
of a driving box, with a rotary feed deriving its power from the 
regular friction through a gear and ratchet. е 

Вох type construction is used іп the column, making it very 
strong, and the saddle is fitted with large square rail bearings, 
with gibs to compensate for wear on the cross rail. It is also 
provided with T slots as shown. There is a small table of a 
special design of the angular bracket type, presenting a working 
surface on the top side and having a T slotted side, to which 
work may be secured. 

The reciprocating motion of the ram is obtained by open and 
cross belts on either side of the machine, and instead of shifting 
belts, friction clutches similar to those on the large cylinder 
planer described above are employed. The length of stroke may 
be adjusted while the machine is in motion, and it can be 
reversed quickly at any point of the stroke by a small lever. 

There is a power traverse for raising and lowering the cross 
rail and moving the apron or saddle horizontally for adjustment 
of the work, which is easily and quickly thrown in or out so 
that all cranking is practically eliminated. А swivel base type 
vise with double screws is provided and so constructed that the 
tendency of the work to raise on the parallel strips is largely 
overcome. 

The main driving pinion is made from a steel forging with 
cut teeth of liberal proportions. It runs in oil, insuring perfect 
operation and minimum of wear. All the shafting is made of 
high grade steel and ground to size. А special sliding table *s 
fitted to the back of the machine for the electric drive and the 
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32-1. DRAW CUT SHAPER WITH DRIVING BOX SHELL PLANING AT- 
TACH MENT— SHOWING TEMPLATE TOOLS ON SUSPENDED BOX. 


counter shaft supplied with a special friction clutch 1$ secured to 
the top of the machine, so that it is not necessary to stop the 
motor in order to stop the machine. 

A mast and trolley, as in previous designs, are built on the 
machine, and either a chain or air hoist can be furnished. 
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A special feature is the driving box shell planing attachment, 
which consists of the rotating chuck, as shown in one of the 
smaller views, and also the micrometer with scriber at the front 
of thc chuck. Тһе rotary feed is transmitted to the chuck 
through a worm gear and flexible shaft connecting with the ordi- 
nary feed mechanism. Тһе small view shows also a suspended 
driving box with the template tool attached just before transfer- 
ring the measurements to the shell. 

The driving box slotting equipment is also very unique with 
the double chuck as shown in another illustration. The rotary 
head is used with this arrangement with an outer bearing to 


32-IN. DRAW CUT SHAPER SHOWING MICROMETER ATTACH MENT. 


receive the micrometer, while a line is scribed on the face cf 
the box. 

The shaper is also provided with a rod brass planing attach- 
ment designed for planing the sides and strap fit of brasses of 
all sizes. The various attachments make this machine very 
unique in that it will meet fully all railroad shop requirements, 
including economical and accurate work. 

It is claimed that the shell or brass will have a better and 
more perfect bearing in the driving box because the lines of cu: 
on both parts are parallel, eliminating the trouble of loose 
p*asses. And the lines of cut on the journal surface of the brass 
will come to a good running bearing on the axle more quickly 
by having them parallel with the axle and running crosswise with 
its lines than by using the old method of machining in a lathe 
or on a boring mill. 

Both the cylinder planer and the draw cut railroad shaper are 
made by the Morton Mfg. Co., Muskegon Heights, Mich. 


———— 


Pircework.—There is no system like piecework with the class 
of men we are getting to-day. You get up here and say you 
have 200 machinists. What do you do with them? You are 
spending a lot of money in looking after those machinists, but 
when you put the men on piecework you do not have to do so. 
We have an assistant general foreman who times all new opera- 
tions. The men get so that the minute they get hold of a new 
job they look him up and say: “Come and time the new job that 
I have.” We have never cut the price in Cleveland with the ex- 
ception of where the company has spent money in buying new 
tools. We endeavor to be fair to the men and fair to the com- 
pany. We do not work piecework on a job until the piecework 
schedule has been signed by five men—the assistant general fore- 
man, the general foreman, the master mechanic, the shop spe- 
cialist, and the mechanical superintendent. And the price cannot 
be changed without the consent of the five people that signed 
the cards. I do not know of a place where the price has been 
cut for three years.—J. A. Boyden at the General Foremen's 
Convention. 
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NEW ELECTRIC LOCOMOTIVE FOR THE NEW .|YORK, 
NEW HAVEN AND HARTFORD RAILROAD. 


An electric locomotive of about twice the capacity of those 
now in use* has recently been completed by the Westinghouse 
Electric and Manufacturing Co. and the Baldwin Locomotive 
Works for the electrified section of the New Haven between 
New York and Stamford. This locomotive differs in many ге- 
spects from the present design and was built to fill the follow- 
ing specifications: 

To be able to haul a 1,500-ton freight train at a speed of 35 
miles an hour on level track, where the train resistance is not 
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over six pounds per ton. То be capable of hauling an 800-ton 
passenger train at a speed of 45 miles an hour. This capacity 
would enable it to haul an 800-ton limited train from the Grand 
Central Station, New York City, to New Haven, a distance of 
73 miles with no intermediate stops, in one hour and fifty-five 
minutes; or to haul an 800-ton express train the same distance 
in two hours and twelve minutes, with an allowance of five min- 
utes for stops; or to haul a 350-ton local train in two hours and 
forty-five minutes, with an average stop of forty-five seconds. 

That the locomotive is an unqualified success has been demon- 
strated by frequent tests made under severe operating conditions, 
which have shown that it has a good margin over the specifica- 
tions. 

The design of the trucks and running gear is unique. The 
truck frames are connected by an intermediate draw-bar. One 
truck has only a rotative motion about its center-pin, while the 
other has a fore-and-aft, as well as a rotative motion, in order 
to compensate for the angular positions of the trucks and draw- 
bar when the locomotive is traversing a curve. Тһе tractive 
force is transmitted through the truck frames and draw-bar in- 
stead of through the main frame. Each truck has two pairs 
of driving wheels, and a single pair of leading wheels. The 
wheel loads are equalized as in steam locomotive practice. To 
assist in reducing shocks and keeping the two trucks in align- 
ment, chafing castings and spring buffers are interposed be- 
tween the truck frames, under the center of the locomotive. The 
weight of the cab, instead of being carried on the center-pin, is 


* See AMERICAN ENGINEER, October, 1907, р. 396. 
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POWERFUL ELECTKIC LOCOMOTIVE FOR THE NEW YORK, NEW HAVEN AND HARIFORD R. R. 


carried оп friction plates at the ends of the truck. The weight 
is applied through springs, which have a considerable latitude 
for motion to allow for variation in the track without chang- 
ing materially the distribution of weight on the ends of the 
truck. The plan of running-gear and cab support adopted for 
this locomotive prevents any periodic vibration or "nosing," min- 
imizes shocks on the truck and roadbed and insures easy riding. 
As the rigid wheel base is only seven feet for each truck, the 
locomotive is extremely flexible, and easy on the track at curves 
and special work. 

The electrical equipment comprises four single-phase geared 
motors, together with the auxiliary apparatus necessary for their 
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operation from the I11,000-volt, alternating-current or 600-volt, 
direct-current circuits of the electrified sections of the New 
Haven and the New York Central railroads respectively. Тһе 
motors are of the same general electrical design as those in use 
on the present New Haven locomotives, the main differences 
being in the mechanical details and general arrangement. 

Each motor is rigidly mounted on the truck frame and direct- 
ly above a quill surrounding the driving axle, to which it is 
geared. The motors project into the cab, and the floor above 
them is raised. This method of mounting the motors on the 
truck frame gives a high center of gravity, and prevents the 
transmission of strains and shocks from the track and roadbed 
to the motors. 

An air blast transformer is provided for lowering the trolley 
line voltage to that required by the motors. The control appa- 
ratus is of the Westinghouse electro-pneumatic type. 

When operating on alternating current, all four motors are 
connected in multiple, and the control is obtained by changing 
the connections to various voltage taps on the main transformer. 
On direct current the motors are first grouped all in series, and 
then two in series and two in parallel, in combination with vari- 
ous resistance steps. Provision is made for cutting out any one 
of the four motors singly on either alternating current or direct 
current. А master controller and brake valve are located in 
each end of the cab so that the locomotives can be operated from 
either end, and the system of control is such that two or more 
locomotives can be coupled together and operated írom one 
master controller. 
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LANDIS 16” x 72" 


16 X 72 INCH HEAVY DUTY SELF CONTAINED GRINDING 
MACHINE ,WITH_GAP. uam) 


The accompanying illustrations show a new grinding machine 
designed on original lines and built by the Landis Tool Co., 
of Waynesboro, Pa. 

Throughout the entire machine it is of high power and heavy 
duty construction, and 1$ specially adapted for railroad shop 
work, such as grinding locomotive pistons, piston valves, valve 
stems, crank, link, and knuckle pins, axles, etc. It is provided 
with a gap, as shown, so that pistons can be ground with their 
heads in place and also for the swing of valve yokes when 
grinding the stems. The gap can be located along the table to 
suit the work when the machine is built. The machine is of the 
self-contained type and is designed to be driven either by a 
motor or from the line shaft. 

One of the views shows the arrangement of the electric drive. 
With either form of drive the power is applied to the main 
shaft at the rear of the machine, from which it is distributed 
and transmitted to all of the different working parts. Тһе 
grinding wheel is driven from the large pulley seen in the end 
view, located at about the center of the machine, and mounted 
in a carriage rolling on the track shown extending from thc 
base of the machine. It travels with the wheel carriage as it is 
traversed. 

This pulley is driven by step grooves on the main shaft en- 
gaging rollers in its sleeve or hub, which makes practically a 
frictionless drive, as it is traversed or slides over the shaft. 

The grinding wheel Бей is 6 inches wide and passes over inter- 
mediate pulleys so arranged to automatically take up any change 
in its length and at the same time keep it under a uniform 
tension. 

This belt has almost 200 degrees contact on both the driving 
and driven pulleys and its length can change about 8 inches by 
stretching before necessary to remove a section and shorten. 

A feature that is very essential for rapid and perfect grinding 
is a massive and rigid grinding wheel head, such as found on 
this machine. Тһе spindle of ample dimensions is made of 
hardened steel; the bearings are of phosphor bronze, self-align- 
ing, and adjusted іп tapers for taking up wear. They have 
self-oilers. The grinding wheel has provision for balancing, this 
being done by two weights mounted to be adjusted in a circular 
or annular groove in the side of the wheel collar or center. 

A very powerfully geared headstock that has ample power for 
driving the largest piece of work that can be placed in the 
machine has been provided. It is arranged to give five changes 
of speed to the work, these being made mechanically by the 
movement of a single lever and by shifting a back gear in the 
gear box at the end of the machine another range of five speeds 
is obtained, making a total of ten working speeds. These speeds 
are indicated on a dial, shown on front view, and the changes 


HEAVY DUTY GAP GRINDING MACHINE. 


can be made quickly and with ease. АП parts of the clutch 
mechanism are made of hardened tool steel and all gears are 
finished by planing. 

The work revolving and traversing mechanism are driven 
from the gear box at the end to which power is delivered by 
the belt from the main shaft. Тһе work and traverse drives 
of the wheel are started and stopped together by a clutch in the 
pulley on the end of the gear box, operated by a lever at the 
front of the machine. These drives can also be operated sep- 
arately and their speeds are varied independent of each other. 
The pump is driven from the end of the main shaft, as shown 
at the right of the front view. 

Ц was suggested in an article in the April, 1909, number of 
this journal how the railroads could add considerably to the 
life of such parts as car axles, piston rods, valve stems, crank 
pins, etc., by grinding after they have become worn instead of 
turning them on a lathe. In addition to this advantage it has 
been demonstrated in recent railroad practice that there is а 
decided saving ot time. For this reason the new machine 15 
especially interesting to the railroads, leaving entirely out of 


END VIEW OF I6" x 72" HEAVY DUTY GRINDER. 


consideration the superior wearing qualities of a ground surface 
and the consequent saving of packing and brasses. 

Following are some actual performances with this machine: A 
piston rod 3% in. by 36 in. which was worn in service was 
ground accurately in 15 minutes without any previous turning 
оп a lathe. The stock removed was 1-32 іп. diameter. The stock 
removed from a valve stem 1% in. by 18 in. was 1-32 in. diam. 
in 6 minutes, and a connecting rod pin 4% in. by 8% in. was 
ground down about 1-32 in. diam. in 9 minutes. These results 
are examples of what can be accomplished and show the possi- 
bilities of grinding machines in railroad work. 

It is announced that there will be demonstrations on these 
grinding machines at the master mechanics’ and master car 
builders’ convention. 


JUNE, 1910. 
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SLIDING DOOR FASTENERS, 


Damage to baggage or express matter, as well as injury to 
employees due to the sudden opening or closing of sliding doors 
when the brakes are quickly applied or released, is common 
enough to require some preventative. Recognizing this condi- 
tion, W. H. Durant, air brake inspector of the Boston & Maine 
Railroad, has designed a spring fastener that will hold the door 
at any desired point and at the same time permit it to be easily 


and freely opened or closed when desired. This lock is arranged 
to grip the track on which the door slides and is held in opera- 
tion by a spring in the guide casting at the top of the door. 
The operating handle is located at a convenient height and 
swings either way. As it is pulled to one side it moves about 
one of the fulcrums and lifts the rod against the resistance of 
the spring and releases the friction at the top of the track. At 
the same time a wedge shape projection on the handle arm un- 
latches the catch that snaps into the catch plate on the jamb. 
When it is desired to lock the door on the inside the handle is 
simply locked to the catch bar. This fastener is made for both 
right and left handed doors and is being handled by Irving S. 
Elliott, Lakeport, N. H. 


A NEW PIPE BENDER, 


A pipe bender operated by either steam or compressed air, as 
desired, which has a cylinder 20 in. in diameter and is limited 
in power only by the pressure of the working agent, is shown 
in the accompanying illustration. This bender has a large table 
that is entirely unobstructed, the ram being underneath the table 
and sliding in a strongly constructed guide. The ram carries a 
pin extending above the table surface on which a roller of suit- 
able size can be placed. The table is provided with numerous 


holes in which pins or rollers of various sizes can be placed and 
permit the bending of practically any desired shape. 

This bender can be used to some extent as a bulldozer if de- 
sired by simply placing the dies on the ram projection and the 
table. Because of its power, considerable work of this charac- 
ter can be satisfactorily performed. 

A special feature of this device is the delicate movement 
which can be obtained by an arrangement that provides pressure 
on both sides of the piston at all times. The operating valve is 
so constructed that only the amount of air or steam required for 
the actual bending is wasted; the air is transferred from one 
side of the piston to the other and the piston is forced forward 
because of the larger area on that side due to the absence of the 


piston rod. This feature permits the piston being moved only 


a fraction of an inch when desired, and it may be held perfectly 
stationary to allow for measuring or for placing templets on 
the work. Nicety of control of this character is very desirable, 
particularly for straightening work. 

This machine is manufactured by H. B. Underwood & Co., 
Philadelphia, Pa. 


A NEW ADJUSTABLE WRENCH, 


A new wrench of novel construction has recently been placed 
upon the market by the Wright Wrench and Forging Co., Can- 
ton, О., and will be demonstrated at the coming Master Me- 
chanics’ ard Master Car Builders’ conventions. It will be seen, 
by referring to the illustration, that it consists of a combined 
upper jaw and handle, a lower or sliding jaw, an adjustment 
spring and a steel rack set into the lower face of the handle. 
By taking the wrench as shown in the illustration a slight pres- 
sure of the thumb will depress the movable jaw against the 
rcsistauce of the spring and release its engagement with the rack. 
It can then be opened or closed as desired, when the release of 
the pressure causes it to again engage the rack. 

On all wrenches up to 12 in. the adjustment is within .04 of ап 


inch and on the 15 in. and 18 in. sizes within 1/16 of an inch. The 
wrench is substantially built of carbonized steel, and is ground 
and polished. It is claimed that these wrenches have no back 
lash, and that they will not under any circumstances become 
locked on a nut. They are very quickly adjusted and can be 
used in either hand. 
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NEW FULL UNIVERSAL TRIPLE GEARED RADIAL 
DRILL. 


The universal radial drill has heretofore proven entirely inade- 
quate to the severe duty imposed upon the modern plain arm 
radial, but its field of usefulness in machine shops is so large that 
a redesign was imperative. Up to the present time the universal 
radial has been incapable of driving to the limit high speed steel 
drills, principally because of lack of power and springing of the 
arm. The new machine shown in the accompanying view repre- 
sents a radical departure in design and the highest development 
in this type of drill, which fulfills all the requirements in power 
and rigidity. It shows the result of careful consideration and 
in its design there are incorporated the many excellent features 
of the plain radial. 

Every weakness heretofore encountered has been eliminated 


— 
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NEW Ó-FOOT UNIVERSAL RADIAL DRILL. 


in the design of the arm of this universal drill. It is made in 
the form of upper and lower tube sections, bound together in the 
back by a double wall of metal and further reinforced by trans- 
verse ribbing. On the front wall ways are formed for carrying 
the unusually wide and rigid saddle, which is firmly locked at any 
point along the arm by means of a powerful clamping device. 
The arm 1$ also clamped to the column by two small levers, which 
obviates loose wrenches. It is raised and lowered rapidly by a 
double thread, coarse pitch screw hung on ball bearings and con- 
trolled by a convenient lever which cannot be operated until 
slightly raised from its bearing, thus guarding against accident 
due to unintentional movemént while the arm is clamped to the 
column. Тһе arm is rotated in a complete circle by means of a 
worm engaging wheel cut in the periphery of the arm flange. 
This movement, in connection with the swiveling head, permits 
drilling and tapping at any angle radiating from the center of a 
sphere and is firmly clamped, as set, by four large binder bolts. 


Powerful steel triple gears are used in the head, making the 
design very compact. It may be swiveled through a complete 
circle by means of a hand wheel and worm, which feature is of 
special value in setting the spindle for angular drilling. The 
worm holds the head in any position and eliminates all possibility 
of accident through the head swinging around of its own weight 
when the clamping bolts are loosened. The hand wheel also 
affords quicker motion than the use of a wrench. The head is 
moved rapidly along the arm by means of multiple gearing and 
rack, through the same hand wheel which operates the head, by 
simply engaging the clutch shown in the illustration. A feature 
of great merit is found in the power transmitting elements be- 
tween the arm shaft and the spindle. Тһе saddle shaft, which 
forms part of this connection, is offset to one side of the spindle 
and mounted in two long bearings, one of which is integral with 
the saddle and the other with the swiveling head. Power is trans- 
mitted from the saddle shaft through mitre gears to a shaft in 
the head, from which the spindle is driven through spur gears. 
lhis construction eliminates the consequent loss of power and 
rapid wear unavoidable in a universal drill, where the spindle is 
driven directly from the arm shaft. 

There are twenty-four changes of spindle speed with speed 
box drive, or cone pulley drive, with a double friction counter 
shaft advancing in geometrical progression, ranging from 19 to 
314 грат., all immediately available, by means of two icvers, 
without stopping the machine. This wide range of speeds, to- 
gether with the enormous power and rigidity, render this drill 
equally efficient when using either the or- 
dinary carbon or high speed twist drills 
ard particularly fits it for a wide rangt 
of tapping requirements. 

The feeding mechanism, located on the 
head, provides eight rates of positive 
geared feed, covering a range in geomet- 
rical progression from .006 in. to .060 in. 
per revolution of the spindle. This mech- 
anism is controlled by two dials, with the 
respective feeds indicated on the face. The 
rate of feed being used 15 plainly indicated 
at all times and reference to the index 
plates is unnecessary. 

The drill is provided with a depth gauge 
and automatic trip of greatly improved and 
simplified design, which will trip a spindle 
at any predetermined depth. The tripping 
mechanism is so arranged that the spindle 
will be tripped at any point within the limit 
of travel by merely setting the trip dog so 
that the scale reads the depth to be drilled. 

Another very good feature is the tap- 
ping mechanism, which is mounted on the 
girdle portion of the arm between the 
triple gears and the speed box. This con- 
struction has a distinct advantage over the 
usual design of universal drills where the 
tapping attachment is incorporated in 
the saddle mechanism, as it permits 
the use of more liberal proportions in the design of the revers- 
ing frictions than is otherwise possible. The frictions in the 
tapping attachment of this machine are of the double band type 
consisting of an internal expanding and an external contracting 
friction all in one. There is perhaps no one feature in the machine 
which is more responsible for the enormous pulling power than 
this double band friction, since the power of a radial drill is not 
dependent upon the size of the gearing and mechanism, but rests 
entirely with the capacity of the frictions, and the power that 
can be transmitted to the twist drill is only equal to the slipping 
point of the friction. It is claimed that the 6 ft. size of this 
machine will pull an 8 in. pipe tap. 

The column is of the double tubular type, the sleeve or outer 
column revolving on conical roller bearings which are hardened 
and ground. It may be clamped in any position by means of a V 
clamping ring. This construction is practically equivalent ta a 
double column and affords very exceptional rigidity. 


Томе, 1910. 


А motor drive may be attached either by а direct connection 
or by means of gears or belting, using a motor of any type; 
however a motor on the base connected by a gear to the speed 
box would be the most simple and efficient method. 

This machine is an entirely new development in the field of 
radial drills, being exceptionally rigid and powerful, accurate in 
its alignment, and at the same time arranged to be operated with 
the greatest ease. It is built by the American Tool Works Co., 
of Cincinnati, Ohio, in 4, 5, 6 and 7 ft. arm sizes. 


COMBINED BOLT CUTTER, NUT TAPPER, PIPE 
THREADER AND CUT'TING-OFF MACHINE. 


ESPECIALLY ADAPTED FOR ROUNDHOUSE AND ERECTING SHOP 
PURPOSES. 


Recently, іп the presence of a representative of this journal, the 
bolt cutter shown in the accompanying illustrations threaded ten 
bolts of the following sizes: 14, 5/16, Ж, 7/16, %, 9/16, 5%, 34, 7$ 
and т in. in ten minutes. The same machine ran a thread 6% in. 
long on a 1-м. bolt, taking but one minute from the time the 
workman picked up the stock until the finished bolt was removed 
from the machine. It also cut a thread on steel pipe of the fol- 
lowing sizes: 14, 34, 15, 34, 1, ІМ, 1% and 2 in. in fifteen min- 
utes, taking but a little over one minute to replace the die heads 
for cutting bolts with those for pipe threading. Теп 1-іп. bolts 
were threaded for a distance of 1% in. in six minutes and 30 
seconds. 

In performing this work the machine was not operated by an 
expert and was set up temporarily on the shop floor, no special 
arrangements being made to obtain remarkably high speeds, and 
the secret of the excellent performance made lies in the design 
and construction of the machine itself, particularly in the ar- 
rangement of the dies on two circular heads, so constructed as 
to make it possible to obtain practically any size from one- 
quarter inch to one inch almost instantly without any adjust- 
ment or maneuvering. Оп another pair of heads, that can be 
substituted in less than a minute, dies for larger bolts or for 
pipe can be obtained. 


GREEN RIVER BOLT AND PIPE CUTTER. 
Тре machine consists of a head stock with a three step cone 
раПеу and fitted with back gears, which drives a special design 
of chuck that is rapid in operation and positive in its grip. Тһе 
arrangement of this chuck is shown in one of the illustrations. 
The spindle is made hollow so that any length of pipe or bolt 
can be cut. On the bed is a carriage operated by means of a 
rack and wheel, which carries the frames for the die heads, these 
being connected to a double threaded shaft, are rapidly opened 
or closed by means of a hand wheel in the front of the machine. 
Each of the die heads is accurately fitted into its support and 
is held in place by a set screw working in a V-shaped slot, which 
when tightened draws it to a secure bearing against the face of 
the carriers. A spring pin drops into an opening and prevents 
the die heads from turning when the dies are in their proper 
position. By loosening up the set screw and pulling back the 
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pin the heads can be revolved and bring any size die desired 
quickly into working position. The heads are marked at the top 
with the size die which is in position for cutting. 

Each pair of dies has independent stop pins controlling its cut. 
These can be shortened or lengthened as desired to give the 
proper diameter of thread. One of the illustrations shows a pair 
of the dies removed from the cutter head. They are made of 


CHUCK FOR BOLT AND РІРЕ 


CUTTER. 


the very best steel and are most carefully fitted into the circular 
heads, being held in place by three screws, one of which engages 
in spot hole on the die, the other two acting as clamps. The 
dies are made in pairs, each being properly marked and it is a 
very simple matter to replace them. 

The machine is provided with a centrifugal oil pump, the lubri- 
cant draining through a screen into a tank below the bed of the 
machine, from which it is again pumped to the cutters. 

A cutting off device is applied which can be swung back out 
of the way when not in use. This consists of a small carriage 
with a tool post and a hand operated cross feed. 

In using this machine for nut tapping it is only necessary to 
clamp a tap in the chuck and place the nut in the jaws provided 
between the carriers that support the die heads and run the car- 
riage up the same as when threading a bolt. It is not necessary 
to remove the die heads in order to tap a nut. 

For roundhouse work this machine offers many advantages. 
It is also well suited for work in connection with the erecting 
shop, where it may be desired to quickly thread bolts or to chase 
a thread that has been damaged. With three sets of heads a 
machine is provided which will thread all practical size bolts 
from one-quarter to 2 in. as well as piping between the same 
sizes. The machine is rugged and will stand hard usage and 
where odd or various sized threading is to be done it will prove 
an excellent investment. 

It is manufactured by The Wiley & Russell Mfg. Со., Green- 
field, Mass. 


James К. Paterson died of pneumonia at his residence, 191 
North Avenue, Cranford, N. J., on May 3r. Mr. Paterson, or 
"Pat" as he was so familiarly known among his friends, entered 
the service of the Angus Sinclair Co. in 1895, but recently sev- 
ered his connection with that company to accept a position with 
the Commercial Acetylene Company, 8o Broad Street, New York, 
and was attending the Air Brake Convention held in Detroit, 
Mich., when he was taken ill. Mr. Paterson was one of the 
most popular men connected with a railroad paper and his genial 
smile will be missed not only by his close personal friends, but 
also at the June conventions, where he was always a prominent 
figure. Good, big-hearted "Pat," with a smile and a handshake 
of welcome for all he met or knew, was the kind of man noi 
easy to forget. 


ak — — — 
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SUMMERS MOTOR DRIVEN ORE CAR. 


Two Summers ore cars of the same type as described on 
page 49 of the February and page 338 of the August, 1000, 
issues of this journal have recently been equipped with motor 
trucks and complete electrical equipment for their propulsion 
and control. 

These cars were designed for hauling copper ore from a cable- 
way terminal to storage bins over а 114 per 
cent. grade, with an estimated maximum speed 
of &5 miles per hour. 

As the haul is of comparatively short length, 
the car will dump often, and particular atten- 
tion has been paid to facilitate the easy opera- 
tion of the doors; these are operated by а 
crank conveniently located on the end plat- 
form, connecting, by means of an endless steel 
chain to suitable gearing, one man only being 
needed to run each car and operate the doors 
at the storage bins. | 

Тһе electrical equipment consists of two 
35 horsepower type K ror Westinghouse 500 
volt, series RW type motors, mounted one 
on each truck and geared 14 to 79. One 
series-parallel controller, the necessary re- 
sistance grids, circuit breaker, etc., are all con- 
veniently located in the cab. Current will be collected from a 
trolley wire located about 22 feet above the tracks, with rail 
return. 

A powerful hand brake, with shoes on all wheels, form the 
brake arrangement of the car. 

These units will each handle approximately 30 cubic yards of 
ore per trip and the dumping operation requires somewhat under 
a minute at the bins, which would indicate that the equipment 
would prove highly efficient. It is reported that even during th? 


END VIEW OF ELECTRIC ORE CAR. 


coldest weather this type of car, in the service of the ore carry- 
ing roads in the Northwest, after the 70 mile run from the 
mines to the docks, dumps its load without the usual delays inci- 
dent to frozen ore. 


BOOK NOTES. 


Practice and Theory of the Indicator. Third edition. By Strick- 
lan Г. Kneass. 171 pages. Illustrated. Published by John 
Wiley & Sons, New York. Price, $1.50. 

Since the publication of the second edition of this book two 
years ago there have been marked changes in the construction 


of locomotives, which have réacted upon the methods of feed- 
ing boilers and consequently upon the indicator design. The 
trend is now toward the non-lifting form of injectors and feed 
water heating is becoming popular, therefore this well-known 
book has been thoroughly revised and additional chapters and 
sections have been incorporated to bring it strictly up to date. 
It deals most thoroughly with the theory of the injector, par- 
ticularly as applied to locomotives. A chapter has been incorpo- 
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SUMMERS ELECTRIC ORE CAR. 


rated on feed water heating and the practice of handling in- 
jectors is very thoroughly considered. 


“Electric Traction on Railways.” By Philip Dawson, M. I. E. 
E, М. І. M. E. Handsomely and substantially bound т 
half leather. 855 pages, 6x94 in. Fully illustrated. Pub- 
lished by “The Electrician Co." London. American agents, 
D. Van Nostrand Co., 23 Murray street, New York. Price, 
$9.00 net. 


This book is an exhaustive treatise on the subject and goes 
fully into the advantages of the various systems of electrification 
and also the development of electric traction in England and in 
this country. It also fully discusses trolleys and methods of sus- 
pension, third rail systems and power and sub-stations. Thirty- 
seven pages are devoted to “Financial Considerations,” giving 
careful comparisons of the working costs of steam and electric 
railroads, including maintenance of equipment and fuel, with 
data obtained from leading English and American railroads. 


PERSONALS. 


Frank Rush has been made district master mechanic of the 
Chicago, Milwaukee & Puget Sound Railway on the division west 
of Avery. 


E. H. Spenger has been made assistant superintendent of mo- 
tive power of the Butte, Anaconda & Pacific Railway, with office 
at Anaconda, Mont. 


G. W. French has been appointed master mechanic of the St. 
Louis, Iron Mountain & Southern Ry. at Ferriday, La., vice R. 
L. Butler, transferred. 


A. V. Manchester has been made district master mechanic of 
the Chicago, Milwaukee & Puget Sound Ry., with jurisdiction 
east of Harlowtown. 


W. B. Lipscomb, foreman locomotive repairs at Selma, Ala., 
has been appointed master mechanic of the Southern Railway at 
Charleston, succeeding Mr. Kadie, transferred. 


A. R. Ayers, asst. master mechanic of the Lake Shore & Mich- 
igan Southern Ry. at Elkhart, Ind., has been promoted to me- 
chanical engineer to succeed Mr. Kendig, promoted. 


JUNE, 1910. 


L. В. Rhodes, master mechanic of the Georgia, Southern & 
Florida Railway, has resigned and that position is abolished. 


C. H. Terrell, master mechanic of the Chesapeake & Ohio Ry. 
at Huntington, W. Уа., has been appointed superintendent of 
motive power of the West Virginia general division. 


W. F. Kaderly, master mechanic of the Southern Railway, has 
been appointed superintendent of motive power of the Georgia, 
Southern & Florida Railway, with office at Macon, Ga. 


J. R. Gould, master mechanic of the Chesapeake & Ohio Ry. 
at Richmond, Va., has been appointed superintendent of motive 
power of the Virginia general division at the same place. 


J. F. Walsh, superintendent motive power of the Chesapeake 
& Ohio Ry. at Richmond, Va., has been appointed general super- 
intendent of motive power, with offices at the same place. 


W. T. Smith, master mechanic of the Chesapeake & Ohio Ry. 
at Covington, Ky., has been appointed superintendent of motive 
power of the Kentucky gencral division, with office at Covington. 


J. T. Carroll, master mechanic of the Lake Erie & Western R. R. 
at Tipton, Ind, has been appointed superintendent of motive 
. power of the Baltimore & Ohio R. R., with office at Pittsburgh, 
Pa. 


T. H. Goodnow, master car builder of the Lake Shore & Mich- 
igan Southern Ry. at Englewood, Ill, has been transferred to 
asst. master mechanic at Elkhart, Ind, vice A. R. Ayers, pro- 
moted. 


W. P. Hobson, master mechanic of the Chesapeake & Ohio Ry. 
at Lexington, Ky., has been appointed master mechanic of the 
Cincinnati division at Covington, Ky., succeeding W. T. Smith, 
promoted. 


H. G. Griffin, general shop inspector of the Lake Shore & 
Michigan Southern Ry. at Collinwood, has been promoted to 
supervisor of materials and coal at Cleveland, vice J. W. 
Senger, transferred. 


E. A. Murray, foreman machine department at Covington, has 
been appointed master mechanic on the Ashland division of the 
Chesapeake & Ohio Ry. at Lexington, Ky., succeeding Mr. Hob- 
son, transferred. 


B. H. Montgomery, asst. general foreman of the Collinwood 
shops on the Lake Shore & Michigan Southern Ву., has been 
promoted to general foreman locomotive shops, succeeding B. 
F. Kuhn, promoted. 


B. F. Kuhn, general foreman locomotive shops of the Lake 
Shore & Michigan Southern Ry at Collinwood, Ohio, has been 
promoted to asst. superintendent Collinwood shops, vice F. H. 
Reagan, promoted. 


A. J. Isaacks, master mechanic of the Chicago Great Western 
Ry. at Clarion, Iowa, has been appointed master mechanic of the 
southern division with headquarters at Des Moines, la., succeed- 
ing Т.Н. Yorke, resigned. 


F. H. Reagan, asst. superintendent at Collinwood shops of the 
L. S. & M. S. Ry., has been promoted to master mechanic of the 
Lake Erie & Western R. R., with headquarters at Tipton, Ind., 
vice J. T. Carroll, resigned. 


J. W. Senger, supervisor of materials and coal of the Lake 
Shore & Michigan Southern Ry. at Cleveland, has been pro- 
moted to master car builder, with headquarters at Englewood, 
IlL, vice Mr. Goodnow, transferred. 
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T. J. Hamilton has been made district master mechanic of the 
Chicago, Milwaukee & Puget Sound Railway, in charge of line 
from Harlowtown, Mont., to Avery, Ida. 


J. W. Johnson, general foreman at Oelwein, [а., has been ap- 
pointed master mechanic of the Western division of the Chicago 
Great Western Ry., with headquarters at Clarion, Ia., succeeding 
Mr. Isaacks, promoted. 


James S. Sheafe has been appointed engineer of tests of the 
Illinois Central В. R., the Indianapolis Southern R. R., and the 
Yazoo & Mississippi Valley В. R., with headquarters at the Burn- 
side shops, Chicago, reporting to the general superintendent of 
motive power. | 


C. M. Hoffman, master mechanic of the Denver & Rio Grande 
К. В. at Grand Junction, Colo., has been appointed assistant su- 
perintendent of the Idaho division of the Oregon Short Line, in 
charge of motive power, with headquarters at Pocatello, Idaho, 
vice А. H. Gairns, resigned. 


R. B. Kendig, mechanical engineer of the Lake Shore & Michi- 
gan Southern Ry. at Cleveland, has been promoted to general 
mechanical engineer of the New York Central Lines, with head- 
quarters at Grand Central Terminal, New York, effective June 
Ist, succeeding Mr. Whyte, resigned. 


D. R. MacBain, assistant superintendent of motive power of 
the New York Central & Hudson River В. В. at Albany, М. Y., 
has been appointed superintendent of motive power of the Lake 
Shore & Michigan Southern Ry., with office at Cleveland, Ohio, 
succeeding Le Grand Parish, whose resignation was announced 
in the last issue. 


John Н. Converse, president of the Baldwin Locomotive 
Works, died suddenly from heart disease at his suburban home 
in Rosemont, near Philadelphia, May 3. He was born in Bur- 
lington, Vt., in 1840, and was graduated from the University of 
Vermont in 1861, having become an expert in mechanical draw- 
ing and stenography. Мг. Converse entered the employ of the 
Chicago & Northwestern Ry. Со., and remained in Chicago for 
two years, until at the instance of E. H. Williams he entered the 
service of the Pennslyvania В. В. in Philadelphia. Later he 
became allied with Mr. Williams in the control of the Baldwin 
Locomotive Works, and when the latter retired from active 
direction of the company Mr. Converse took it up and carried it 
on with great success. Mr. Converse was also a well-known 
philanthropist, and it is estimated that he has given $500,000 to 
various charitable and public institutions. At the time of his 
death Mr. Converse was sixty-nine years of age. 


Frederic M. Whyte, general mechanical engineer of the New 
York Central & Hudson River R. R, has resigned and will 
become general manager of the New York Air Brake Co,, effec- 
tive June І. Mr. Whyte was born March 3, 1865, and entered 
railway service Мау 1, 1889, since which he has been consecu- 
tively to Jan. т, 1890, draftsman motive power department Lake 
Shore & Michigan Scuthern Ry.; Jan. т, 1890, to Feb. т, 1892, 
testing department and drawing room Baltimore & Ohio R. R. at 
Baltimore; Feb. т, 1892, to June, 1892, special testing work Mexi- 
can Central Ry., Mexico City; June, 1892, to December, 1894, 
general railroad engineering in Chicago, chiefly with South Side 
Elevated road and in railway newspaper work; July, 1895, to 
September, 1896, draftsman Northwestern Elevated road, Chi- 
cago; September, 1896, to July 1, 1897, consulting engineer, Chi- 
cago; July т, 1897, to Aug. то, 1899, mechanical engineer Chicago 
& Northwestern Ry. and secretary of the Western Railway 
Club; Aug. 16, 1880, to Nov. 1, 1904, mechanical engineer New 
York Central & Hudson River В. R.; Nov. т, 1904, to date, gen- 
eral mechanical engineer same road, Lake Shore & Michigan 
Southern Ry., Boston & Albany, Lake Erie & Western, Indiana, 
Illinois & Iowa roads, and Rutland Railroad. 
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CATALOGS. 


IN WRITING FOR THESE PLEASE MENTION THIS JOURNAL. 


Roorinc.—The H. W. Johns-Manville Co., 100 William St., New York 
City, has just issued a folder describing its J. M. asbestos fireproof roofing. 


Ілетімс Jacxs.—An illustrated catalog is being sent out by the Joyce- 
Cridland Co., Dayton, O., describing its new hydraulic, ratchet and gear 
jacks up to 50 tons capacity. 


FiLiNcG Caszes.—A leaflet has recently been issued by the О. M. Edwards 
Co., of Syracuse, М. Y., which describes the “Раомпус” steel specialties, 
including some very practical and neat filing cabinets and other office 
furniture. 


Morse біһЕмт Коммімс Снлім.--Сепега! bulletin No. 9 has been issued 
by the Morse Chain Company, Ithaca, N. Y., describing a variety of silent 
chain drives for transmitting from 8 to 1,000 h.p. This bulletin is thor- 
oughly illustrated. | 


BeLTING.—The Graton & Knight Mfg. Co., of Worcester, Mass, has 
recently issued a neat little folder showing its leather belting and leather 
packings. This company has had 54 years’ experience іп the leather man:- 
facturing business. 


І.ОСОМОТІУЕ B£LLs.—A leaflet has recently been issued by the Vanadium 
Metals Company, Frick Bldg., Pittsburgh, which gives illustrations and a 
report of comparative tests demonstrating the superiority of  Victor- 
Vanadium bronze bells. 


RaniAL TRAILING Trucx.—Bulletin No. 1008, issued by the American 
Locomotive Company, 30 Church St, New York City, describes the latest 
construction of radial trailing truck with outside bearings and illustrates 
its application to locomotives of the 4-6-2, 2-6-2 and 2-8-2 type. 


Bronze Уоувмлі, Bearixncs.—The Chicago Bearing Metal Co., Chicago, 
Il, is sending out the No. 2 issue of “Тһе Graphose Age," published 
every once іп a while. It is a small 18-page publication containing some 
original philosophy and also exploiting Graphose Bronze for bearings. 


СомуЕутмс MACHINERY.—The Jeffrey Mfg. Co. is issuing a small booklet 
No. 88, illustrating its various types of conveyors and showing the wide 
range of application. It also contains an index, giving numbers of special 
booklets describing the application of the Jeffrey methods to the different 
lines of industry. 


ENGINE AND Turret LarHEs.—The Lodge & Shipley Machine Tool Co., 
Cincinnati, O., has issued general catalog No. 21, describing all its 
various new machine tools. Тһе catalog presents a very artistic appear- 
ance, and is fully illustrated, showing clearly all the details of the new 
patent head lathes. 


EMERcENCY AND RELEASE VALvES.—Bulletin No. 389, recently issued by 
the National Brake and Electric Company, Milwaukee, Wis., describes the 
National emergency and variable release valves. This bulletin also con- 
tains some good line drawings, showing the National air brake equipment 
for a motor car and trailer. 


Масніме Suor Toors.—The Morse Twist Drill & Machine Co, New 
Redford, Mass., has just issued a very complete catalogue for 1910 de- 
scribing its new twist drills, taps, dies and cutters of all descriptions. 
This company is also sending out a very neat and useful little booklet 
entitled "The Young Machinist's Practical Guide." 


Water SOFTENER.—The Dodge Mfg. Co. Mishawaka, Ind., have re- 
cently issued a poster with a colored sectional view of the "Eureka" con- 
tinuous and automatic water softener and purifier. This chart presents a 
very attractive appearance and illustrates clearly by means of the colors 
the complete process employed in the Eureka method of water softening. 


Тптімс Cruciate MELTING Furnace.—A very interesting pamphlet, en- 
titled “Bulletin М,” has been issued by the Rockwell Furnace Co., 26 
Cortlandt St., New York. It describes a furnace for melting brass, alumi- 
num, iron, etc., mounted on a strong frame by means of trunnions, and 
using oil or gas fuel. This furnace has many advantages which make it 
suitable for melting scrap brass liners in railroad work. 


Dean Borer Tuse CLEANER.—À very complete series of tests made by 
Professor Kavanaugh, of the University of Minnesota, on the Dean boiler 
tube cleaner, is being issued in pamphlet form by William B. Pierce Co., 
327 Washington St, Buffalo, М. Y. These tests were made with great care 
and accuracy and developed some very interesting results іп connection 
with the cleaning of boiler tubes. Copics сап be obtained upon request. 


Егесткіс Horsrs.— The Sprague Electric Co., 527 W. 34th St, New 
York City, has issued a 24-page catalog describing its labor-saving electric 
hoists, which сап be used out of doors as well as inside for every purpose. 
The general catalog of this company, containing 200 pages, shows all the 


designs necessary to fill the various requirements, including railway 
machine shops and power plants. А small catalog illustrating the Sprague 
Flexible steel armoured hose is also being issued by the same company. 


Сотвовн Вокімс Mirrs—Rugged and powerful machines, built to with- 
stand the heaviest cuts with high speed steel, and embodying many im- 
provements for the rapid production of work, are shown in a catalog 
recently issued by the Colburn Machine Tool Co., Franklin, Pa. This 
catalog is confined to the new model boring and furning mill. It contains 
many photographs showing details of construction, each part being fully 
described. It forms most interesting reading and will be found to be oí 
value to any shop superintendent or foreman. 


Gas Етеств:!с Мотов Сав.--Тһе General Electric Company, Schenectady, 
N. Y., has recently issued a very attractive pamphlet, numbered 4780, de- 
scribing а single truck type of gas electric car. Тһе equipment consists 
of a direct coupled gas engine and generator with an exciter upon the 
same shaft, all completely enclosed and mounted between the axles of the 
truck and the car floor. This car is at present in regular service. This 
company is also issuing Bulletin No. 4799, illustrating and describing the 
various designs of Mazda diffusers. The special advantages of these 
lamps are said to be the wide range of capacity, relatively low intrinsic 
brilliancy with excellent diffusion and economical distribution of light. 


NOTES. 


Tue BETTENDORF Ахһе Co.—This company has removed its оћсеѕ from 
the Old Colony Bldg. to the McCormick Bldg., Chicago. 


McCorp & Company.—The address of this company has been changed 
from old Colony Bldg., to People's Gas Building, Chicago. 


WaucH ПвлЕт GEAR Co.—This company announces the removal of its 
offices from 1525 Monadnock Block to Suite 809 Pcople's Gas Building, 
Chicago. 

. 

Cuicaco Raitway Equipment Co.—The sales offices of the above com- 
pany have been removed from the Fisher Bldg. to the McCormick Bldg., 
Chicago. 


SrANDARD CouPrER Co.—This company has removed its Chicago offices 
from the Fisher Building to 1005 People's Gas Building, corner of Michi- 
gan Ave. and Adams St. 


Wisconsin ENciNE Company.—Benjamin К. Hough has been appointed 
Boston sales manager, representing the company in the New England 
States, with offices in the Oliver Building, Boston, Mass. 


FingTH-STERLING STEEL Company.—It is announced by E. S. Jackman © 
Co., general agents for the above company at 710 Lake St., Chicago, that 
E. O. Reynolds and Joseph Smith will travel exclusively south and west 
of Denver and El Paso. 


THE NortH-WESTERN METAL MANUFACTURING Company.—Alfred Munch, 
formerly secretary of this company, has been elected vice-president to 
succeed W. C. Schroder. R. E. Cook has been elected secretary and 
treasurer, with office at Minneapolis. 


Burton W. Морс & Co.—Herbert Green, who was vice-president of 
the Grip Nut Company until May 1, has been elected vice-president of the 
above company, with office at Chicago. Mr. Green will devote his time to 
the mechanical features of the devices of this company. 


J. Rocers Frannery & Co.—George E. Howard has been appointed 
eastern representative of the above company instead of the Flannery Bolt 
Company, as announced in the May issue. This company is the general 
sales agent for the Tate flexible staybolt manufactured by the Flannery 
Bolt Co., of Pittsburgh. 

P. & Е. Corsin Co.—J. В. Comstock, for six years with the Westing- 
house Electric & Manufacturing Company at its East Pittsburg Works, 
and for four years manager of its Publication Department, severed his 
connections with that company in April to accept a similar position with 
the above company, of New Britain, Conn. Prior to Mr. Comstock’s con- 
nection with the Westinghouse Company, he filled the same position with 
this company that he has recently been recalled to assume. 


WESTINGHOUSE, CHURCH, Krrr & Co.—Walter С. Kerr, president of the 
above company, іса on May 8 at Rochester, Minn., to which place пе 
had gone to undergo an operation for cancer. Mr. Kerr was born at 
St. Peter, Minn, on November 8, 1858. He was educated in the publi: 
schools of that town and later went to Cornell University, where he was 
graduated in mechanical engineering іп 1870. Іп 1883 he became allied 
with the Westinghouse interests. His forceful personality and gift of 
organization was responsible for the development of Westinghouse, Church, 
Kerr & Co. from its small beginning to its present place in the engineering 
operations of the world. ы 


FRONT END ТЕЗТ$ * 


RESULTS ОЕ А SERIES OF TESTS ОМ THE LOCOMOTIVE TESTING PLANT AT ALTOONA TO 
DETERMINE THE BEST ARRANGEMENT OF FRONT ENDS FOR PENNSYLVANIA 
ATLANTIC TYPE LOCOMOTIVES, CLASSES E2a AND Eja. 


Draft and Back Pressure.—In the tests made by the Master 
Mechanics’ Committeet oil was used as fuel and by its use the 
admission of air to the fire-box could be completely controlled. 
With this method of oil firing the effectiveness of any arrange- 
ment could be derived from the draft indications; the draft in 
the smoke-box at any fixed back pressure being dependent only 
upon the smoke-box arrangement. 

As the problem here was to devise an arrangement that would 
clear the smoke-box of cinders, the use of oil as a fuel could not 
be considered and with coal as a fuel it was found impossible to 
. duplicate draft readings under apparently similar conditions of 
running. 

By means of an indicator connected to the exhaust pipe a few 
anches below the nozzle the back pressure was observed, and by 
running the locomotive under gradually increasing loads a series 
of readings of the back pressure and the corresponding draft or 
vacuum in the smoke-box were obtained. These readings were 
plotted and a comparison of the results for light and heavy firing 
indicates very clearly that the draft is so closely dependent upon 
the conditions at the grate that it cannot be used as a basis of 
comparison for different front end arrangements when firing coal. 

In estimating the comparative merits of the different devices 
tried it then became necessary to take account of a nuinber of 
factors, as 


The quantity of water that could be evaporated as compared with 
the standard front end. 


The evaporation per pound of coal. 


The general steaming of the locomotive as shown by the boiler 
pressure during a test. 


From tests made with the standard front end it was known that 
the boiler could be expected to give an equivalent evaporation of 
about 16 pounds of water per square foot of heating surface 
with a friable coal and 18 pounds with a gas coal To 
obtain the lower evaporation a speed of 160 revolutions per min- 
ute and a cut-off of 27 per cent. was required with locomotive 
No. 5266 with fully open throttle, and for the higher evaporation 
Of 18 pounds, 160 revolutions and 32 per cent. cut-off with full 
throttle. 

If the results with the standard front end could be equalled 
with a self-cleaning device the object of the tests would be 
accomplished, as with the added advantage of a self-cleaning 
front which would permit the use of a friable coal the capacity of 
the locomotive would not be reduced. 

The tests were made with both a friable and a screened gas 
coal. The former was used for the preliminary runs, as with it 
large quantities of cinders are drawn through the tubes and the 
self-cleaning feature could be better observed than with a coal 
making less cinders. 

The final series of tests were made with the gas coal, as it is 
one of the regular passenger coals. 

The same fireman fired for all of the tests on locomotive No. 
5266, with one exception, which will be noted later. 


THE TESTS. 


THE EFFECT OF A MOVEMENT OF THE DIAPHRAGM EDGE WITH THE 
STANDARD FRONT END. 


Before any changes were made in the standard front end (see 
Fig. 1) some trials were made to note the effect on the fire of a 
movement of the lower edge of the diaphragm plate. The normal 

ФА brief summary of the conclusions of these tests appeared on page 


497 of the June issue. 
f See AMERICAN ENGINEER, June, 1906, page 228. 


position of this edge for locomotive No. 5266 is as shown, 2133 
inches above the bottom of the smoke-box. The plate was low- 
ered 535 inches from this normal position, and after a short trial 
run it was raised 5% inches above the normal position and a 
trial made. 

These changes in the position of the diaphragm plate produced 
no marked effect upon the burning of the fire. It burned evenly 
over the whole grate under each adjustment of the diaphragm, 
and the locomotive appeared to steam as freely with the plate in 
either the upper or the lower positions as it did under normal 
conditions. 

The fact that the diaphragm is perforated may account for the 
lack of sensitiveness or marked effect upon the fire when the 
plate is given a new position. 


PRELIMINARY TESTS. 
The trials of front ends made by the Master Mechanics’ Com- 
mittee did not determine the arrangement of the diaphragm plate 
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to Center Line at 
the sides. 
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to make the smoke-box self-cleaning, and the first consideration 
in these tests was to investigate the shape of the diaphragm and 
its location in the smoke-box for this purpose. 

A diaphragm of the general type recommended by the Commit- 
tee as applied to this locomotive is shown on drawing Fig. 2. The 
whole diaphragm plate was without perforations, and, as first 
applied, extended beyond the center line of the nozzle a distance 
of 1634 inches. At its end there was an angle and a plate 4% 
inches wide extending downward to a point 134 inches above 
the bottom of the smoke-box. The netting was omitted for these 
preliminary trials. 

With the arrangement as described above a test was made (No. 
900.25), using a friable coal and working the boiler at about the 
limit of its capacity to maintain a good pressure. The arrange- 
ment was found to be perfectly self-cleaning, there being no 
cinders at all left in the bottom of the smoke-box. 

An inside stack according to the Master Mechanics’ recommen- 
dations was then applied, and without other changes, a test (No. 
900.26) was made at the same speed and cut-off as before. 
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The exhaust nozzle was then changed from 5% inches diameter 
to 674 inches diameter, but after but a few minutes of running 
with this large nozzle it was evident on account of the falling 
pressure that the nozzle was too large to give sufficient draft. 

The nozzle was then reduced to 534 inches diameter and 
without other changes a test was made at a lower rate of evap- 
oration than the earlier tests. 

This arrangement was found to steam fairly well and to Ье 
perfectly self-cleaning. 


9 т 
Test “Ny” “L” For Tests с 
900.25 [171 16% and 900.37. Netting 
900.35 5% 1% bes!per Inch 


900.36 5% 7% 
5x 7 


The smoke-box was then fitted with a stack that was exactly 
according to the Master Mechanics! recommendations (in the 
tests just mentioned the inside stack only had conformed to these 
recommendations). With this Master Mechanics’ stack (Гіс. 3) 
tests with 534-inch and 5%-іпсһ exhaust nozzles were made, tests 
Nos. 900.29, 900.30 and 900.31. In these tests it was observed 
that while the cinders were all blown out of the front and there 
appeared to be a higher velocity of the gases through the re- 
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stricted passage under the edge of the diaphragm than would be 
necessary for this purpose, or there was a large difference 
between the draft front and back of the diaphragm, indicating 
that too great a resistance to the passage of the gases was caused 
by the length of the diaphragm plate. 
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The plate was then cut off until it extended but 7% inches in 
front of the exhaust nozzle center. 

Tests Nos. 900.32, 900.33 and 900.34 were then run and in the 
table below the resulting draft readings are given: 


TABLE NO. 1. 
Пвлвт ім Frowt Енг--ЕвілвіЕ Солі. 


Я ом 
ja ам | 29 28: 
Ss | 83 ЖЕ a |346 
2 я e | 3 65 8% "ma. Bm ао 
Ж 2 за p B ме Ен vH v 
sia | 21 g] f HE 222 | et |35; 
© 5% x] ЯВ 
e |a] ő] éj aS | да | 283 | RE 088 
1 
900.25 | 160 | 27 | Ful | 15 4.9 3.2 17° | 0 
900.26 | “ BS 1.0 4.8 3.3 1.5 0 
900.80 | ' А г 1.0 5.3 3.7 1.6 | 0 
900.31 { i 1.5 4.8 3.4 14 0 
900.32 | “ E ES 1.0 5.2 4.3 9 4 
900.34 | " 0.5 5.0 4.3 8 | 4 
917.* » IE RS 3.0 7.7 6.2 1.5 492 
| 


* Standard front end. 


While, in general, as has been explained, the draft indications 
cannot be depended upon as comparative, it appears from these 
figures that when the diaphragm plate was shortened just before 


test No. 900.32, that there was a marked decrease in the difference 
between the draft front and back of the diaphragm, and that the 
effective draft, or the draft back of the diaphragm, was increased. 

Test No. 917 was run with the same kind of coal as the others, 
but with the old form or standard front end. 

In test No. 900.32 there were 48 pounds of cinders in the 
smoke-box, indicating that the plate was now as short as it could 
be made for self-cleaning. 

The smoke-box arrangement was then made as shown in Fig. 
2, the standard stack and inside stack being substituted for the 
Master Mechanics’ form. А netting was put in with this arrange- 
ment. 

Up to this time the netting had been omitted so as to simplify 
operations in making changes in the front end arrangement. It 
was assumed that the netting would have no *ffect upon the 
action of the front end, except to break up the large sparks, and 
this was confirmed later when the netting was applied. 

After making two tests with this arrangement, the diaphragm 
plate was raised up in the smoke-box, the exhaust nozzle being 
lengthened to suit the new height of diaphragm. At the front 
edge the plate measured 20% inches above the bottom of the 
smoke-box. With the diaphragm in this position the locomotive 
steamed well, but there were 255 pounds of cinders collected in 
the smoke-box per hour. | 

Without moving the main diaphragm plate, an inclined plate 
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was fitted to its forward edge. This plate extended down to a 
point 15% inches above the bottom of the smoke-box. The area 
of opening for the passsage of gases was then about the same 
as in the arrangement shown in Fig. 2, and it was expected that 
the results would be the same as with the whole diaphragm in 
the lower position, but from the test with this arrangement it 
was evident that the two arrangements, while giving the same 
area for the passage of gases, are by no means equivalent as in 
the last test the locomotive did not steam well, and there were 
76 pounds of cinders collected in the smoke-box. 

It would appear, then, that when changes are made in the 
height of diaphragm the whole plate should be raised and not the 
forward edge alone. 

The plate without the movable defector presents, for the flow 
of gases, a passage free from obstructions or abrupt changes of 
form, and it is probable that this will account for the better 
results had with it than with the plate set high in the smoke-box, 
but having the movable edge plate. 

Following still further the idea of making a smooth and direct 
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passage for the gases to the stack, the arrangement shown in Fig. 
4 was applied. This consists of a conical pipe from the tube sheet 
carried forward and turning upward and connecting at its smaller 
end directly to the stack. 

The exhaust nozzle for this arrangement was made with a 
flared tip, so that it would act as an expanding nozzle to convert 
the pressure energy of the steam into velocity without loss, .in 
that way obtaining the most efficient exhaust jet. 

А test was then made with this apparatus. It was verv 
effective in discharging cinders, but the nozzle was found to be 
too large to make the locomotive steam. Тһе sparks discharged 
from the stack were at a red heat and to break up these and 
reduce their temperature a netting was put in the pipe back of 
the exhaust nozzle and the nozzle reduced in diameter. Тһе 
netting could not be very large in area on account of the limited 
space, and it was found that the area of the opening through it 
was too small for practical purposes. 

Nothing further was done with this arrangement, as it was 
not considered of value if a netting could not be used in it. 

A diverging or flared tip nozzle was again tried with a dia- 
phragm arranged as in Fig. 7, but with a Master Mechanics’ 
inside stack. The smallest diameter of this nozzle was 534 inches, 
with a taper to the top of about one in six. The locomotive did 
not steam well with this nozzle, though the back pressure below 
the nozzle was reduced. 

'To make the locomotive steam it would have been necessary to 
further reduce the nozzle diameter, but as it was then as small 
as the straight nozzle, it was not reduced, and no further trials 
of it were made. 


FINAL TESTS. 


After the preliminary trials of the various devices that have 
been described, three of those which were of greatest promise 
were selected for further tests. These arrangements are shown 
in Figs. 5-6-7. | 

Figure $ shows the front end recommended by the Master 
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FIG. 6. 


Mechanics’ Association as applied to the “E2” or “E3” locomo- 
tive. It has a tapered stack with a wide mouthed inside stack. 
The diaphragm plate is without perforations and is carried down 
and forward to a point 7% inches in front of the exhaust nozzle 
center. The edge of the plate ends at a point 1434 inches above 
the bottom of the smoke-box and the area of the passage for 
the gases at this restricted point is three-fourths of the area of 
the tube opening or fire area. 

The tests made with these three arrangements were each of 
two hours duration at 160 revolutions per minute, or about 38 
miles per hour. Tests Nos. 900.41 to 900.44 were run at the 
same cut-off with full throttle. A gas coal was used for all. 

The results of these tests are given in the data sheets on the 
following page. 


Good results were obtained with each of these arrangements. 
They were all perfectly self-cleaning except for a slight accumu- 
lation of cinders on the horizontal plate of the diaphragm. 
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There was some difficulty in keeping up the steam with the 
arrangement Fig. 5, test No. 900.41, but it will be noted that the 
boiler horsepower in this test was higher than for the others. 

Test No. 900.44, with arrangement Fig. 7, shows a better evap- 
oration per pound of coal than any of the others, and it was 
thought, all things considered, that this was the best arrangement. 

Another test was then run with it to develop the maximum 
boiler capacity—test No. 900.45, at 160 revolutions and 32: per 
cent. nominal cut-off, and this test was run without difficulty. 
This is as late a cut-off as can be run with the standard front 
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end at this speed, and as with arrangement (Fig. 7) the nozzle 
was 1% inch larger in diameter than was used with the standard 
arrangement, it is to be presumed that the boiler capacity is as 
great with this self-cleaning front as with the standard, with the 
added advantage of slightly decreased back pressure in the cylin- 
ders due to the large nozzle. 

After this maximum capacity test a trial was made at a very 
low rate of working under partial throttle to note the effect of 
such conditions on the quantity of cinders collected in the smoke- 
box. This test, No. 900.46, at a speed of 160 revolutions, 27 per 
cent. cut-off and the steam throttled to one-half the boiler pres- 
sure, shows practically no cinders collected in the smoke-box. 


TESTS WITH DIFFERENT FIREMEN. 

To show that the results obtained with this self-cleaning front 
were not due to good firing alone, tests Nos. 900.42 and 900.43, 
with the arrangement shown in Fig. 6, were run under precisely 
the same conditions, with the exception that test No. 900.42 was 
fired by the regular testing plant fireman, while No. 900.43 was 
fired by an inexperienced man who had been firing but two 
months and had never fired this class of locomotive. 

The results of these two tests show that the good steaming 
of the locomotive with this self-cleaning front can be obtained 
by the average fireman, but they also show that the inexperienced 
man may use as much as 750 pounds of coal per hour over the 
amount actually required. 


SELF-CLEANING FRONT END OF “ЕЗА” CLASS. 


At this point, after tests which indicated that for locomotive 
No. 5266, “Ега” class, the self-cleaning front (Fig. 7) would 
give the best results, it was thought best to determine if this 
arrangement would give equally good results if applied to another 
boiler of the same class. Locomotive No. 5266, class "E2a," was, 
therefore, removed from the plant and put into road service 
equipped with arrangement (Fig. 7) and "E3a," locomotive No. 
2984, fitted with the same arrangement, was placed on the plant. 

'Test No. 1001, with locomotive No. 2984, gave an evaporation 
that was practically the same as obtained with locomotive No. 


5266, namely, 17.9 pounds equivalent evaporation per square foot: 
of heating surface per hour. The locomotive steamed freely, - 
maintaining a fairly uniform boiler pressure, and there were по” 
cinders in the smoke-box except a small quantity on the hori-- 
zontal plate of the diaphragm. 

This test did not appear to be quite up to the limit of boiler’ 
capacity, and had it been possible the, cut-off would have been 
extended, but it was found for this locomotive that the friction: 
brakes were working up to their limit and no more power could” 
be absorbed by them. 

Another test, No. 1002, was then made with this arrangement? 
at slightly lower power. 

From these two tests, though they were not quite up to the' 
maximum evaporation of the other locomotive, one of them was‘ 
but five-tenths of a pound less per hour, and it is clear that this’ 
boiler will give the same results as the other with this front end. 

Modifications of the diaphragm were then taken up to make 
it of such a shape that it would clear itself of the small quantity 
of cinders which had been collecting on it. 

The plate was made sloping where in the earlier form it had 
been flat, just back of the exhaust nozzle. This modification of 
the form of the sheet did not have the desired effect, for in tests 
Nos. 1003 and 1004 with it, there was as large a quantity of 
cinders on the plate as before the change. 

The inside stack was then lengthened as shown in Fig. 8, where: 
the end of the stack is 754 inches above the tip of the nozzle. 
This adjustment had the desired effect, and in tests Nos. 1005 
and 1006 the cinders were practically all cleared from the plate. 

The inside stack was then raised, as in Fig. 9, to a point 12 
inches above the nozzle, to find the highest position for this inside 


ст 


stack that would clear the plate of cinders: Six shovelfuls of 
dry cinders were put on the plate and the locomotive run at a 
speed of about 120 revolutions, and a short cut-off for about 1$ 
minutes, when the cinders were all removed; next, six shovelfuls 
of wet cinders were put in, and these were also cleared from the 
plate. 

А test, No. 1007, was then made, using a slack coal of very 
small size to note the effect of the self-cleaning feature. At the 
end of this test, with 472 pounds of sparks discharged from the 
stack, there were a few pounds of cinders on the plate and very 
little in the bottom of the smoke-box. | 

А test was then made, Хо. 1008, to observe if the capacity of: 
the boiler had been reduced by the changes that had been made. 
This test gave an equivalent evaporation of 17.63 pounds рег” 
hour, or practically the same as in test No. 1001, with the ar-- 
rangement last tried on locomotive No. 5266. 

Locomotive No. 2984 was then removed from the plant and ` 
went into road service equipped with the device Fig. 9: 

In the table following some of the results of the tests of the- 
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final form of the self-cleaning front аге shown in comparison 
with the standard front. The tests are in two groups, those with 
the friable coal being made at a shorter cut-off or lower evapo- 
ration than those with the gas coal. 


TABLE NO. 2. 
SELF-CLEANING Front COMPARED WITH STANDARD. 


Pounds per 
per 
ting surface. 
per 
g surface. 


Pounds per hour. 


ft. of hea 


Cinders collected in smoke-. 
Lbs. per hour. 


Front end arrangement. 
box. 


Figure number. 

Sparks discharged from 
Stack. Pounds per hour. 
Equivalent evaporation 
sq. foot of heatin 
Pounds per hour. 
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CONCLUSIONS. 


А front end arrangement has been developed for the "E" 
class which, while self-cleaning, maintains the boiler capacity or 
maximum evaporation fully equal to that with the standard front 
end arrangement, 

With friable coals where large quantities of cinders are formed, 
the boiler capacity will be increased on long runs, on account cf 
the smoke-box being kept clear of cinders which would obstruct 
the draft. 

The front end arrangement recommended for the “Е” class of 
locomotives is that shown in Fig. 9 to be used with an exhaust 
nozzle of 534 inches diameter. ) 

The outside and inside stacks as now used on this class of 
locomotive appear to give better results than can be obtained 
with the form recommended by the Master Mechanics' Commit- 
tee, and it is thought advisable to retain them. 

Тһе best results were obtained when the passage for the gases 
under the diaphragm was smooth and free from abrupt changes 
of form. 

The inclined adjustable diaphragm plate, often used, was found 
to cause an obstruction to the flow of gases and is undesirable. 
In the experiments made the height of the whole horizontal plate 
of the diaphragm was varied and the final position recommended 
is suitable for any locomotive of this class and any means for 
adjustments 1s not considered necessary. 


Тоогвоом MessenGer Service.—We have a system in Cleve- 
land known as the material delivery gang system; it consists of a 
foreman at $60 a month, two assistants at 17 cents an hour, four 
helpers at 1352 cents an hour, and one messenger boy at то cents 
an hour. We do not allow a mechanic or helper to go to the 
storeroom. We have twelve miles of industrial track around 
our plant. A foreman must anticipate his wants 30 minutes in 
advance, with the exception of the roundhouse foreman, where 
there is а 10-minute delivery. А foreman may want 12 nuts 
delivered to engine 1250. At intervals through our plant we 
have little red boxes. He makes out his order and puts it in one 
of these. The messenger boy takes it up and the material is de- 
livered to the engine, or wherever it is to be used. It costs us 
on an average of 214 cents per order. I think if the general fore- 
men would do this they would find a great saving. А good many 
of the laborers we have are foreigners, and when they went to 
the storeroom did not know what they wanted. In the morning 
we make every man go to the tool room and draw the necessary 
tools for the job he left the night before. He is not allowed to 
go to the tool room again before night. We have the same 
system in the machine shop. We have one boy who takes back 
all the tools that the mechanic is through with and sees to the 
drawing of new tools.—J. А. Boyden at the General Foremen's 
Convention. 


A NEW TANK VALVE ARRANGEMENT. 


Difficulty is sometimes experienced with the ordinary arrange- 
ment of tank valves, which are designed on the plug cock prin- 
ciple to open by the revolving of a handle, in that the valve 
would become partially clogged up and the fireman would lift 
the rod and valve in order to clear it with the usual result of 
unseating it. 

To eliminate this difficulty and at the same time improve and 
simplify the construction at this point, the mechanical engineer's 
офсе of the Atlantic Coast Line has designed a valve which 
lifts by the action of a cam shaped handle. This valve has a 
beveled seat and provided with wings to permit a 134 in. lift. 
The valve stem guide at the top of the water leg and the valve 
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NEW TANK VALVE ON ATLANTIC COAST LINES. 


stem itself are so constructed that a boss on the stem strikes 
the top of the guide at the maximum lift and prevents the pos- 
sibility of the valve being lifted too far. The illustration shows 
the construction on a tank with the water leg and on a water 
bottom tank without side water legs, the arrangement includes 
a cast iron column passed up through the tool box compart- 
ment, being in other ways the same as that illustrated. With 
this arrangement the valve can be ground while in place and the 
splashing of water out around the valve rod is prevented. 


PROGRESS OF ELECTRIC RAILWAYS. 


On December 31, 1908, the length of the steam railroads of 
the United States was 232,045.9 miles. Accurate figures for 
electric railroads are not available, but on approximately the 
same data the length of the street and interurban railroads wras 
in round figures, 35,000 miles. On a mileage basis the electric 
railroads shrink into insignificance and a comparison of gross 
earnings gives them a not much better showing. The gross re- 
ceipts of the steam railroads in 1908 amounted to $2,590,400, 124. 
The gross receipts of the electric railroads are less than one- 
sixth of that amount, being $449,000,000 annually. Practically 
all of that amount is passenger carnings which compares with 
passenger earnings of the steam railroads amounting to $575,- 
246,516. On that basis the electric railways make a more fawor- 
able showing. 


PACIFIC AND CONSOLIDATION ТҮРЕ LOCOMOTIVES. 


Cuicaco & NORTHWESTERN RAILWAY. 


As one of the largest and most important American railway 
systems, the Chicago & Northwestern Railway is in a unique 
position in regard to its locomotive equipment. Up to recently 
this road has not owned any locomotives of either the Pacific 
or consolidation types, differing in this respect from practically 
every other large railroad in this country. The passenger traffic 
has been handled by powerful Atlantic type engines for high 
speed work and the ten-wheel locomotives for the heavier 
trains.* The freight traffic has been handled almost entirely by 
the ten-wheel type of locomotive. 

Conditions of traffic have lately, however, made it advisable 
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design of the passenger engines that is new or novel They 
have 23x28 in. cylinders with 100 lbs. steam pressure, 14 in. 
,piston valves and weigh 245,000 lbs, of which 151,000 is on 
drivers. The design is very similar to the locomotives of the 
same type which were built by the American Locomotive Co. 
for the Chicago & Alton Railway and were illustrated in the 
July, 1909, issue of this journal, page 268. The most noticeable 
difference is the employment of 75 in. drivers instead of 80 in. 
A careful examination of the general dimensions and ratios 
indicates that the vital importance of sufficient boiler capacity 
has been well recognized in both cases. 
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BOILER FOR CONSOLIDATION LOCOMOTIVE—CHICAGO & NORTHWESTERN RAILWAY, 


to employ larger train units and the American Locomotive Com- 
pany has delivered an order of 25 Pacific and 40 consolidation 
locomotives to this company. 

While, in view of the facts above stated, these locomotives 
are in a way experimental, there is practically nothing in the 
—* See AMERICAN ENGINEER, June, 1907, page 247. 
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A type of fire box that has been in service on this road for 
four or five years, with excellent results, has been applied to 
both types. This is of the corrugated side sheet type and was 
fully illustrated and described in the June, 1907, issue mentioned 
above. These side sheets are known by the name of Cour- 
Castle; the O’Connor large radius fire docr flange is also used. 
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CONSOLIDATION LOCOMOTIVE—CHICAGO & NORTHWESTERN 
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RAILWAY. 


PACIFIC ТҮРЕ LOCOMOTIVE—CHICAGO & NORTHWESTERN RAILWAY. 


The cast steel frames consist of the main frame 5% in. wide 
with a single front rail cast integral with it and a separate slab 
section 2У in. wide at the rear for the trailing truck. The slab 
section is fitted into a recess at the back end of the rear frame, 
making a very strong and rigid splice. 

Three-quarter inch bushings are fitted in the cylinders. The 
Walschaert valve gear follows the builders' latest pratice in the 
application to the Pacific type locomotive and is clearly shown 
in the illustrations. The frame bracing has been given very close 
study, the location and arrangement of the cross ties also being 
clearly shown in the illustration. 

A trailing truck of the outside bearing radial type, the same 
as was applied to the Alton engine mentioned above, is used. 
This design was fully illustrated and described on page 269 of 
the July, 1909, issue of this journal. It eliminates the use of 
the outside supplementary frames, thereby simplifying the con- 
struction and effecting a considerable reduction in weight. 

The consolidation locomotives have a total weight of 232,000 
lbs., of which 88.3 per cent. is carried on the driving wheels. 

One of the most interesting features of this design lies in the 
use of an unusually low boiler pressure with saturated steam. 
The pressure is but 170 lbs. and 25x32 in. cylinders are em- 
ployed. These were very carefully and thoroughly lagged т 
order to reduce, as far as possible, cylinder condensation that 
would otherwise be excessive. 

Fourteen inch piston valves are also used on these locomotives, 
being actuated by the Walschaert valve gear. Five inch cast 
steel frames with a single integral front rail are employed. 

The illustrations show the general construction and also the 
details of the large boiler, of the straight top radial stayed type. 

The general dimensions, weights and ratios are given in the 


following table: 
GENERAL DATA. 


Pur азы ыы ee EOE err an eT DAE 4-6-2 2-8-0 
Crude че ва 4 ft. 8% in. 4 ft. 8% in. 
Servite %:25.53»-.%%4%%45%%%55%0%4%8У%9%86%%655489 Разз. , Fret. 

Bel ЕН. Bit. Coal Bit. Coal 
Tractive tork аьаа ЖУ ЮЗ 31,900 Ibs. 47,500 lbs. 
Weight in working огйбег................... 245,000 Ibs. 232,000 Ibs. 
Weight оп Ягіуегв.......................... 151,000 Ibs. 205,000 lbs. 
Weight of engine and tender in working order. 899, 100 Ibs. 382,900 Ibs. 
Wheel base, driving ......... rrr 13 ft. 6 in. 17 ft. 6 in. 
Wheel base, total .......................... 84 ft. 7 in 26 ft. 5 in. 
Wheel base, engine and tender АМ 66 ft. 10% in. 60 ft. 9% in. 


RATIOS. 
Weight on drivers — tractive ебогі................. 4. 78 4.30 
Total weight -i- tractive ейогї...................... 1.68 4.88 
Tractive effort X diam. drivers + heating surface. .548.00 780.00 
Total heating surface -- grate агеа................. 82.40 70.40 
Firebox heating surface —- total heating surface, %..4.79 5.00 
Weight on drivers -- total nesting s surface....... ..34.80 53.90 
Total weight — total heating surface.............. 56.20 62.30 
Volume both cylinders, cu. % ия 13.28 18.16 
Total heating surface -- vol. cylinders............ $25.00 204.00 
Grate area = vol. cylinders................ азақ A 2.90 
Kind CYLINDERS. a 

ІЗ” ere iae xà veta Аты ENET Eo dub» Vedi Rao Ы imple Simple 
Diameter: апа stroke л. съ сьв осер 23 х 28 Б 25 х 32 pa 
: VALVES 

Rind О Xe EARNED CR сөз өлі ...Р оп Piston 
Diameter ...... мез PLANA A EIER x PEST CUM Mets 14 in. 14 in 
GERD travel ores Eve а саана 6 іп. 6 in. 
Quisde Тарасе ане дана елене ааа 11/16 іп 1 in. 
Іпѕіде clearance METER ааа 3/16 т. 0 іп. 
Lead, Сойб®ап& 24i evo aas ee peser онуна И in 8/16 in. 

WHEELS. 
Driving, diameter over tires............. ТРАУРА PT 75 in. 61 in. 
Driving, thickness of Ятев....................... 3% in. 3% in. 
Driving journals, main, diam. and length.. .. 1074 x 12 in. 10% x 12 in 
Driving journals, others, diam. and length.. ..914 x 12 in. 914 x 12 in. 
Engine truck wheels, diameter.................. 7% in. 31:4 in. 
Engine track, Jodraalé АРИЗ 6 x 12 in. 6 x 12 in. 
Trailing truck wheels, diameter........ dan s 4e 49 in. 
Trailing truck, journals. ss ses cess cono t sess 8 x 14 in. 

BOILER 
Style: РРО С TES 299 4a AE ES E. W. T. Str. 
Working pressure ................ АРЕ 190 Ibs, 170 Ibs. 
Outside diameter of first ring............... 70 5/16 in. 8114 in. 
Firebox, length and width ............. 108% x 70% in. 108% x 70% in. 
Firebox plates, thickness.................... ж & М in. 9% & М in. 
Firebox, water расе............................ 4% in. 414 in. 
Tubes, number and outside diameter.......... 896—2 in. 443—2 in. 
Tubes: с: A dc ic hwnd ПТО ES Vas Vanes tems 20 ft. 15 ft. 2 in. 
Heating surface, іəһез...................... 4,130 sq. ft. 8,499 sq. ft. 
Heating surface, firebox ..................... 236 sq. ft. 214 sq. ft. 
Heating surface, ТОЛА] ола naw os 4,366 sq. ft. 3,713 sq. ft. 
Grate- BIER ОА Е Рес 53 sq. ft. 52.7 sq, ft. 
ВОКЕИ" diameter оа оао 19 іп. 20 іп. 
Smokestack, height above rail................... 184 in. 183 13/16 in. 
Center of boler above (айоо едь скуб ака 116 in. 12014 in. 

TENDER. 
Tank узе» x data аа a EA "E ү" 
Frame секи» at ое РУР РОР Ее REUS 13 іп Chan. 13 in. Chan. 
Wheels т uses exa ve md» SEW wee sabes 3714 in. 84!4 in. 
Journals, diameter and length.............. 5% x 10 in. 5% x 10 in. 
Watet^ та ао евала нан а a 7,500 gals. 7,500 gals. 
Coal Го О ЕЛЕ 13 tons 12 tons 


FIRES ON THE PENNSYLVANIA.—The annual report of the in- 
surance department of the Pennsylvania Railroad System shows 
that the company's own employees extinguished 321 fires during 
1909. These fires occurrred on property valued at more than 
$9,000,000, yet the loss amounted to only about $20,000. 
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IN THREE PARTS—PART 3—INFERENCES AND CONCLUSIONS. 


From a broad viewpoint it must be reluctantly asserted that 
locomotives are seldom uniformly maintained, even on the sev- 
eral divisions of any particular railroad. This criticism need 
not apply to the boilers of these engines, because uniformity does 
certainly exist in that quarter, not only on the individual rail- 
roads, but between railroads as a whole, and largely because leg- 
islation in certain States dictates tests and repairs as a com- 
pulsory procedure. Such refinement, however, has not been 
reached, nor is it desirable or necessary in connection with run- 
ning gear and machinery, so dependence must be placed by the 
motive power management on the supervision and vigilance of 
the various divisions to keep these in proper condition. 

The tabulated summary of the inspection of twelve divisions 
of a railroad, presented in the preceding article,* strikingly illus- 
trates the great latitude which exists, no matter how the gen- 
eral situation may be hedged about with standard practises and 
special instructions. It shows clearly that these latter are not 
generally efficacious, although it must be admitted that there 
are few logical reasons why they should not be so, and the in- 
fluence of personality is found to intrude here just as forcibly 
as in the conduct of private business enterprises. 

Standard practises, which are never adopted until criticised by 
every master mechanic interested, may be presumed to achieve 
the same results on each and every division of a railroad, waiv- 
ing, of course, the slight effect of varying service requirements, 
but nevertheless these articles have made it plainly apparent tha* 
such is not the case, and to establish the why and wherefore of 
the latter it is necessary to confine direct to the division at fault. 

In view of the fact that all divisions are intended to be gov- 
erned by the same rules the differences exhibited between ex- 
isting conditions may arise (1) from insufficient appropriation 
or shop resources, or lack of ability to handle what is provided; 
(2) weakness in the local organization, which leaves its impress 
in one or more prédominating detrimental conditions; (3) the 
human factor of fallibility on the part of the master mechanic 
in failing to view these latter in their true importance; (4) lack 
of sympathy with all or a portion of the standard practises, de- 
signed, of course, for the general good. 

In the consideration last month of the five items in locomo- 
tive maintenance which apparently give the most trouble to hold 
in even reasonable check, these were defined as practically un- 
controllable, that is, from a roundhouse standpoint at least, there- 
fore the article largely confined to suggestions for back shop 
remedies, which it is believed would go far toward improving 
the conditions mentioned, no matter where located. 

A similar review, however, of the above outlined associated 
features must necessarily be approached with hesitancy, because 
in their consideration it is not so easy to be convincing as in the 
former presentation of self-evident mechanical truths. Still the 
writer believes that some comment on the causes which he as- 
signed for differences in existing conditions may not lack in- 
terest, although it is realized that his views may be as easily at- 
tacked as approved. 

THE MONTHLY APPROPRIATION. 


This plan for financing a division is open to equal praise an1 
censure. It is commendable in the abstract, as it implies the 


assurance that the head of the division will live up to its pro- | 


See 
» See AMERICAN ENGINEER, Мау, 1910, page 181, and June, 1910, page 215. | 
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visions, provided that the wish to keep his job is paramount, 
and thus discipline and economy are served through the same 
instrument. It is a mean proposition, nevertheless, and strik- 
ingly uncharitable as well, because it never reckons of varying 
conditions which any one month can exhibit over its predecessor. 
This statement must necessarily appear bold and questionable, 
but the writer well recalls three roads with which he has been 
associated where the monthly allotment actually remained at a 
fixed figure for no less than three years. 

Let us consider what changes took place in motive power pro- 
cedure and requirements on at least one of these three roads 
in that interval, and it will be readily appreciated that its master 
mechanics were placed at a disadvantage. These changes in re- 
quirements means, of course, betterments, and to meet these 
satisfactorily insures that more money must be spent, In the 
first of these three years an engine might be adequately put 
through general repairs for $1,100, but standardization and the 
application of new standards, which marked the ensuing two 
years, easily raised this total cost to $1,500. Still the appropria- 
tion remained the same, and as the standards must be embodied 
something had to be slighted in order to come “ош on the 
month." Тһе following citation may be of interest as illustrative 
of this point. It shows what was expected at the end of the 
third year for the same money, where not a single one of the 
items prevailed at the incipiency of the first year. 

Driving axles were previously permitted to run below the limit, 
whereas the new dictation necessitated their renewal if worn 
М in. below nominal size. Driving wheel centers with cracks, 
formerly banded, must now be renewed in the instance of gen- 
eral] repairs. Loose driving box brasses now to be renewed, 
where shimming was formerly countenanced. Тһе application of 
tire retaining screws or bolts—an absolute requirement in the in- 
stance of all passenger engines. Driving box flanges to be planed 
taper to relieve the shoe and wedge flanges. Piston heads when 
worn 1/16 in. below the diameter of the cylinder to be renewed 
when formerly 3/16 in. was the condemning limit. All engines 
as they go through the shop to have counterbalances weighed 
up, and if necessary corrected. Hopper ash pans to be applied, 
replacing flat pans, in accordance with federal laws. 

These are some of the items on the road in question which 
went to increase the cost of classified repairs, without five cents 
more being allowed on the monthly appropriation, and are far 
from representing the entire scope of the additional outlay im- 
posed. For instance, at that time there was in vogue a standard 
inspection system of safety appliances, necessitating that the 
gauge cocks and water glass cocks be removed from the boiler 
and cleaned on the occasion of each washout; the cylinder pack- 
ing was also supposed to be examined at the same time, and the 
drawbar and drawbar pins removed and annealed. The muslin 
flags were replaced in this period by metal flags, which latter 
each shop was supposed to get out for its own engines, and the 
adjustment of wedges and keying up of rods, formerly under- 
taken by the engineers, devolved on the shop through the pro- 
visions in a new agreement secured by the engineers that they 
would not be called upon to do this work. 

_ There is no doubt but that some of the above operations had 
been performed in several shops on the road in mind, but they 
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were not mandatory, being largely at the discretion of the gang 
foremen. The moment, however, that they became absolute re- 
quisites it was necessary to deputize men to perform them, and 
not one single boy can be added in classified repairs without in- 
creased cost. 

These new requirements, of course, came gradually during the 
three years, and the master mechanics cheerfully assumed them 
without protest, or properly, without request for additional ap- 
propriation to meet them, whereas the writer is confident that 
had any one of these master mechanics summed up and pre- 
sented the items which entered into increased costs of classified 
repairs, as has been done here, an increased appropriation would 
have been forthcoming. 

The road to which reference is now being made worked its 
various divisions on the lump appropriation plan; that is, the ap- 
portionment of the appropriation was made by the master me- 
chanic for his different departments, without interference so long 
as the lump sum was not exceeded. In consequence when the 
back shop costs increased from 10 to 30 per cent, from the 
causes given, this amount must necessarily be secured from other 
shops under that jurisdiction. As the back shop, machine shop 
and roundhouse are the principal integral elements in an ordi- 
nary division terminal the two latter must of course bear their 
proportion of this additional burden. Naturally the roundhouse, 
through the mere exercise of common sense, which dictates that 
it should be left alone, would be the last to feel the retrench- 
ment, but finally it goes on eight hours, with all the attendant 
grief which the reduction of working time on running repairs 
always implies. 

With all these things in mind it would certainly appear that 
on roads where many betterments are constantly being made io 
engines receiving thorough repairs that the lump appropriation 
plan should give way to the single allotment system, in which 
the total amount for the month is already apportioned by the 
superintendent of motive power before the master mechanic is 
credited with it. It is only fair that the master mechanic should 
receive an additional amount to cover the cost of betterments, 
but it is also fair to the management that it should be spent only 
іп the department where the betterments are effected. Хо ad- 
ditional clerical work need be entailed through this procedure 
as accounts are now generally returned for each separate de- 
partment under the lump appropriation plan. 

The latter, with the intimation which is usually forthcoming 
that under no circumstances must it be exceeded, is in many 
cases so productive of anxiety and uneasiness that the master 
mechanic is interfered with taking the practical interest in his 
shops which he must feel to get the results. His time, which 
should properly be spent in devising ways and means, and in 
combating the obnoxious features which his division exhibits, is 
devoted to calculations as to whether he has come out "even on 
the day," or is “іп a hole on the day." It is wrong to burden a 
position always associated with so much harassing detail with 
this additional worry over the possible expenditure of one hun- 
dred dollars more than his appropriation. 

Monthly conditions are too variable to allow any fixed amount, 
and to make the same absolute. Sometimes so delicate is the 
balance with the money at hand that an insignificant wreck, 
necessitating eight or ten hours overtime for the wrecking crew, 
will disturb it to the extent that the shop is behind on the day, 
and the deficiency must be supplied from the next. 

The writer believes that in the long run affairs in general are 
better served through a tacit understanding that an approximate 
sum will be spent each month. In any old established shop it is 
comparatively easy to hit on a suitable amount for a basis, and 
although the master mechanic understands that it is the desire 
of the management that this total be approximated every month. 
he knows also that it is flexible to a certain degree, and that 
harsh criticism will not follow a slightly increased expenditure 
provided that a sufficient reason be given. Тһе writer while 
master mechanic for quite a long time on a prominent eastern 
railroad found this arrangement to work to a charm, and with 
a minimum of personal worry. 
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The amount usually expended in the principal shop under his 
jurisdiction, as nearly as can be recalled now, was $4,500 per 
week, and in three years there was little variation from this 
in week to week. When it was exceeded there was a good and 
sufficient reason, and the management of that road was sufh- 
ciently broad-gauged to honor the payroll increase without ques- 
tion. This was an enviable condition of affairs when contrasted 
with the tight policy prevailing on many other railroads in the 
form of a binding.appropriation which does not reckon of the 
unusual or the unexpected when it is allowed, and may serve to 
partially, at least, account for the excellent condition of the roll- 
ing stock on the road which the writer has in mind. 

This sub-division of the present article was inspired largely 
because that preceding somewhat unsparingly condemned the 
neglect or lagging conception of red&irements, which coun- 
tenances the presence on a division of excessive end play, unduly 
sharp flanges, poor shoes and wedges, etc., and it was thought 
consistent after this arraignment to comment on the other and 
more subtle factors which influence locomotive deterioration. 


Certainly the appropriation feature which has been dwelt upon 


herein is one of much prominence in this connection. If the 
appropriation is not adequate, and unfortunately in many cases 
it is not, this fact affords the opportunity to evade responsibility 
even for conditions on which the appropriation had little or no 
direct bearing. 

It is not recommended by any means that this practically uni- 
versal plan be dispensed with, but the writer believes that it 
should be modified and made more elastic in its provisions. Of 
course, in the instance of a struggling road, making both ends 
meet by the exercise of the most stringent economy, the situation 
had no doubt best be left alone, but the procedure as now evinced 
in many quarters is inconsistent with the earning capacity of 
great railroads, and much of it embodies a distinct menace to 
the proper up-keep of their locomotives. 


SHOP ORGANIZATION. 


In the conduct of this particular feature there is largely in 
evidence the desire, if not the actual practise, to maintain a stand- 
ard organization for all shops under the jurisdiction. From the 
standpoint of comparative accounting nothing can be offered in 
objection to this procedure, so far as the accumulation of im- 
pressive statistics is concerned, but unfortunately a close analysis 
of the latter shows them to be in the main fallacious because 
equal conditions do not exist between divisions. 

It was quite apparent to the writer while traveling over the 
A. B. C. railroad that the shop organization, or properly the 
roundhouse organization, which was unquestionably adequate as 
applied to the H division, was nevertheless an absurdity on the 
F division. Conditions between these two divisions were utterly 
dissimilar. One included a thirty stall passenger roundhouse as 
well as a thirty stall freight house, with the resources of a large 
back shop and all the accompanying detail to draw upon, whereas 
the other had nothing but a five stall roundhouse, with a ma- 
chine shop annex and no back shop. Still this latter division 
was supposed to conform at least to the outline of what pre- 
vailed on its neighbor, and a cumbersome manipulation of work 
resulted inimical to successful locomotive maintenance. 

The fundamental idea of the standard organization may be 
all right, but the detail application is impracticable. Some of 
the provisions of standard shop practises and standard organiza- 
tion descend into absurdities when the attempt is made to unt- 
versally apply them. Furthermore the demands imposed by the 
faithful adherence to standard practises are not adequately pro- 
vided for in the standard organization, except possibly in spots. 

For instance, the standard practises might call for the removal 
and annealing of all draw bars and draw bar pins on the occasion 
of each boiler wash, or the removal of the front cylindec 
heads and examination of the cylinder packing at the same time. 
With the very large force necessary to keep business going on the 
H division both of these would be possible, but practically im- 
possible on the F division, with a force limited to five machinists 
and one small blacksmith fire, the latter solely for emergency 
work. 


Jury, 1910. 


Тһе instructions, however, governing these things are issued 
to all master mechanics without exception, and although com- 
mon sense would dictate to the master mechanic of the F division 
that their observance could hardly be expected to be as binding 
on him as on his fellows with greater resources, still he realizes 
that nothing in the advices he has suggests anything of the kind. 
To avoid censure he makes a bluff at compliance, and it is simply 
time thrown away which might a thousand times be better applied 
to the correction of something evident and not chimerical. 

For some unexplained reason roundhouse organization is la- 
mentably weak at best, irrespective of what road or section of 
the country may be under consideration, and the imposition 
through standards of impossibilities does not tend to materially 
improve the prevailing conditions mentioned in the preceding 
article. An unbiased analysis of conditions anywhere would 
reveal that under the most favorable auspices merely sufficient 
machinists and boilermakers are allowed to do the routine work, 
with scarcely any reckoning on emergencies. 

The standard organization, as generally constituted, specializes 
these men, particularly the former. There is a cab man, who 
packs the cocks, removes and applies injectors and tests the steam 
gauges when required; a valve man who looks after the valve 
setting, and often that alone; a shoe and wedge man, charged 
with the maintenance of those parts on engines in service; a 
packing man, to care for the metallic valve stem and piston 
rod packing ; a steam pipe and exhaust man, for whatever repairs 
may be required in that line, and a spring man who contends 
with the removal and application of all driving and engine truck 
springs. In addition to these specialists there may be one ог two 
in reserve for all around work on running repairs. 

No matter what may be advanced for this system the writer 
claims that it wil: never result in a well balanced roundhouse 
organization АП of these men cannot be occupied simultane- 
ously. Many minutes in each hour are wasted, if not hours ia 
the day, while they are waiting for something to turn up in their 
particular line, and the attitude of the roundhouse foreman, in 
many instances which have attracted attention, implies that it 
would be a breach of ethics to give those who are idle for the 
time being something to do out of their line. 

It is through this allotment of labor and the evils attending it 
that the fallacy of attempting standard practises in the round- 
house is best illustrated. For instance, suppose that five engines 
are cn hand for a boiler wash, and which according to the in- 
structions must have their cylinder packing examined. This work 
must devolve on the one or two machinists mentioned who arc 
employed on general running repairs, because it is not in the 
particular line of the specialists. About the time they get the 
cylinder heads off there will some real work show up for them 
elsewhere, but the foreman has had it impressed upon him in 
various staff meetings that this packing must be examined, so 
nine times out of ten he lets the real work go until the "next 
time," which, needless to add, never comes. 

The writer knows that during the time these heavy cylinder 
heads are laboriously handled and pistons pulled, in almost every 
instance, needlessly, many a set of guides could be closed, and 
many a knuckle pin or bushing renewed; work which really 
counts. 

All such practises, of which this is merely mentioned as an 
illustration, are intended to anticipate trouble; to correct latent 
defects before they assume serious proportions, and are, of 
course, based on the English idea of a “shed day,” say once a 
week, for each locomotive, in which it is intended to perform the 
requisite amount of work to keep it going until the next shed day, 
thus minimizing the actual running repairs. Unfortunately 
through absolutely different conditions this country cannot reach 
the refinement which the railroads of the United Kingdom have 
attained in handling the question of locomotive repairs, and any 
imitation without a complete reorganization, which of course 
being untenable, simply does more harm than good. 

The thought which occurs in this connection is that the reason 
locomotives in general were so much better maintained some 
twenty years ago is because the master mechanics had more lati- 
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tude. In those days it was largely the case of one man dominat- 
ing his local situation, and now the situation and the require- 
ments often dominate the man. There is nothing mysterious or 
unsolvable about the wear of a locomotive engine, and the writer 
is confident that men sufficiently skilled in their trade to be made 
master mechanics, if left with reasonable latitude, can be de- 
pended upon to adequately maintain it. If each master mechanic 
were allowed to organize his own shop forces he would simply 
do what needs to be done, and in a few words this is the whole 
story. 


HUMAN FALLIBILITY IN SUPERVISION. 


In this consideration the above sub-head is intended to refer to 
the judgment of the master mechanic, or his immediate respon- 
sible subordinate, concerning what defects can be countenanced 
and what should be remedied forthwith. A brief previous men- 
tion has been made of the very great latitude which exists in the 
exercise of this judgment, and it is graphically portrayed in the 
tabulated summaries of the detrimental features which in the 
writer’s opinion prevailed on the various divisions of the A. B. 
С. railroad at the time of the inspection. It is clearly apparent 
that in many quarters an exaggerated care was taken of rela- 
tively minor ends while vital items were palpably slighted. 

A preponderance of pounding crossheads is recalled in connec- 
tion with a certain division, and with little if anything else to 
criticise. The writer attempted to point out in his reports from 
that locality that this condition had reached a point where broken 
frames might even be traced to it. In view of the fact that this 
job can be so easily taken care of in running repairs, the whole 
situation simply resolves into neglect of this particular part. It 
was present in the territory of a thoroughly competent and con- 
scientious master mechanic, but he failed to attach any importance 
to the yawning guide bars, and probably his foremen knew that 
he did not. This is mentioned merely as an illustration of what 
the writer has termed human fallibility as a factor in locomotive 
deterioration. 

Some of this fallibility is in reality the riding of a pet and 
long cherished habby to which the following curious reminis- 
cence will attest. On a certain division the inspector was amazed 
to note that from 34 inch to 114 inch slack had been purposely 
left between the engine and tender of all engines, and particularly 
new 4-6-2 passenger power. It was gravely argued that it was 
impracticable to take up all the slack, especially on long whecl 
base engines; that with 14 inch slack the chafing casting on the 
engine set tight against the wedge on the tender when passing 
around the curves leading into the roundhouse. In addition to 
this the master mechanic asserted that experiments had convinced 
him that considerable less tire wear was present with the slack 
allowed than when it was entirely taken up. | 

Perhaps needless to add this latter conclusion was entirelv 
erroneous. It arose, no doubt, from the conjecture that with 
the wedge tight in rounding curves the tendency of the traim is 
to draw the back flanges hard against the rail, whereas just the 
contrary effect is produced. A consolidation engine curving то 
the right has Nos. 2 and 3 flanges, right side, in contact with 
the low rail, and if any cutting is going to be done it will be in 
connection with Nos. r and 4, left side, which are grinding on 
the high or outer rail. It will appear, therefore, that the tight 
connection between engine and tender is a positive advantage in 
drawing the engine toward the lower rail, and in a measure 
freeing the only flanges which can cut—those running against the 
high rail. 

The object of the adjustable wedge between the engine and 
tender, as the writer understands it, is to maintain an even ten- 
sion on the draw bar pins, and to minimize the strains and metal 
fatigue which naturally follow to both draw bar and pins through 
a recurrence of shocks. Innumerable failures of these parts can 
be recalled by the writer on many roads with which he has been 
connected and in which the investigation showed conclusively 
resulted from excessive slack. 

It is really astonishing that such an argument should be pre- 
sented, but it is only one of many similar fallacies. They аге 
unfortunate when they crop out on any division of any railroad 
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because divisions are independent units with the same shop and 
road force often working in that territory for generations; һепсе 
once inaugurated, they are liable to be perpetuated. 

Another forcible illustration of mechanical error in judgment 
was in connection with the fit of driving boxes on a certain 
division. The writer noticed that they were always properly 
bored; that is, sufficiently high in the crown to permit a fit on 
the center line of the axle. This was eminently correct, had 
they stopped there, but the next singular procedure was to take 
the box to a slotter and remove about % inch of metal back from 
the center line of the fit, affecting in all about т inch of the fit 
at the latter's most vital point of contact with the journal. 

This extraordinary operation was explained by the master 
mechanic in that it permitted the grease passing through the 
perforated plate of the cellar lubricator to come into contact with 
more area of journal, and that it had been a local practise in 
that shop since the former box packing had been supplanted by 
grease. 

Through following this unfortunate practise these engines had 
bcen leaving that shop from general repairs at the rate of five cr 
six per month for quite a long period, and perhaps needless to 
add, with a grave internal disturbing force in the shape of box 
pound from the very day they left the shop. It became quite easy 
to trace the result through its subsequent ramifications in pound- 
ing and loose rod bushings and the utter impossibility to main- 
tain the knuckle pins in anything like an adequate condition. It 
simply illustrates how an unfortunate theory can be foisted on a 
shop and remain there. 

It is quite common on any railroad to see a valve seat and the 
valve simply planed, boxed up in the steam chest and the engine 
sent on her way, and in the very next shop the valve will be put 
down to a scraped and spotted bearing. In the first shop the 
driving boxes will be spotted to a fit; in the second they will be 
bored large enough to go on the journal and the wheel raised 
without even looking at the fit. The master mechanic in No. 1 
shop will raise his engines off the engine truck center casting 
once in a while and dope the casting, but such a procedure is 
considered unnecessary in No. 2 shop, in fact, unknown. No. 3 
shop will impose any number of penalties on its workmen if 
motion work pins are applied without being thoroughly case- 
hardened, while No. 4 shop displays considerable laxity in this 
regard, often slipping them in direct from the lathe. 

This variation in ideas naturally introduces the concluding con- 
sideration of this series—the value of standard shop practises in 
securing uniform conditions. 


VALUATION OF STANDARD PRACTISES. 


The valuation is, in fact, to be considered more than the valuc, 
the latter being, of course, admitted, otherwise the practises 
would not have been introduced. If these latter do not secure the 
results for which they were devised, they are not approached in 
the proper spirit by those charged with their administration. 
These are rather positive expressions, but the writer's experience 
leads him to no cther conclusion. А rather uncharitable view 
has been taken in this article of standard shop organization and 
some standard roundhouse operations, because the attempt is 
made to apply them under conditions too variable, but standard 
shop practises is a different matter and the writer is wholly in 
accord with the plan. 

The general scheme for introducing the practises is for the 
office of the superintendent of motive power to send to each 
master mechanic or person interested а, copy of the idea to be 
returned with a criticism. Should these returns indicate more 
approval than disapproval, the practise is, as a rule, adopted for 
the system at large. It is very seldom that general approval is 
requisite to secure the introduction of a practise. This is where 
the hitch occurs in what should be an ideal procedure. 

Two or three master mechanics will always remain who have 
indicated disapproval, with their reasons, and hence they are not 
in sympathy with it. When the practise becomes standard they 
will lend only half-hearted acquiescence at best. It is an unfort- 
unate condition and goes far to defeat the intent of the standard 
practises, but quite frequently the management is more to blame 


than the few refractory master mechanics in allowing some 
absurd practises to get into circulation. 

There is no matter in connection with railroading which need 
be more carefully approached than a judicious selection of stand- 
ard practises and in limiting these to cover the essentially vital 
features of locomotive maintenance. It is entirely wrong to over- 
burden the idea with too many practises, and they should be 
halted at a point this side of taking the entire initiative away 
from the master mechanic or the back shop supervision. 

The writer believes that the essential features to be embodied 
in standard shop practises should be the removal of piston rods, 
driving axles, crank pins, driving box brasses, engine truck axles 
and tender truck axles when worn to a certain limit, the latter, 
of course, to appear on the practise card covering the рам. 
Standard clearances to be established between driving box end 
play faces and wheel hubs. Slide valves to be removed when 
flanges become reduced to less than 5$ inch thick. The bore of 
cylinders not to be allowed to exceed the nominal diameter more 
than 9% inch before bushing is applied. Valve chamber bushings 
to be renewed when inside diameter is % inch greater than nom- 
inal diameter. Wearing plates to be placed over frames wherever 
application is possible to protect frames from chafing of spring 
hangers. 

It is quite easy to secure the co-operation of any master me- 
chanic in adhering to the above because they indicate commoa 
sense truths in which little difference of opinion is possible, but 
as has been said before, care should be observed to avoid too 
much refinement. If the motive power management insists on 
and secures the fundamentals, it is a long way toward solving the 
problem of keeping up its locomotives, and can safely leave the 
elaboration to the various shops. 

The writer has noticed shop practise cards on certain roads 
with which he could not agree, and they carried little appeal to 
the majority of the master mechanics. One, for instance: “Cyl- 
inders are to be rebored when out of round 1/16 inch or tapered 
1/16 inch,” and another, “All pistons of engines shall be re- 
newed if 1/32 inch less than the diameter of cylinder.” It may 
be that these cards were inspired by the idea to return the engine 
to as good shape as it was when new and to save fuel, but it is 
working things too fine, and such matters should be left to the 
discretion of the shops. Тһе writer could not appreciate the 
consistency of seeking the ideal in that particular quarter with 
the side rods and motion work falling off the engine. 

The proper and intelligent handling of standard practises to 
secure the results which will be forthcoming when so handled із 
to have a general shop inspector continuously on the road, and 
reporting direct to the superintendent of motive power, or highest 
mechanical officer. Provided that the proper man is secured, with 
the necessary combination of mechanical ability and tact, more 
can be done in two months to secure adherence to the standards 
than the superintendent of motive power's staff meetings іп two 
years. When certain standards are found to be impracticable 
this man will soon know of it and cause them to be revised or 
abolished before much harm is done. This is because the master 
mechanics and others will criticise with much more freedom to 
him than to the highest official in the motive power department. 

The special general inspection of the A. B. C. railroad which 
inspired these articles proved of great value. Faulty conditions 
automatically righted themselves in a most surprising manner 
when it is considered that the inspector was entirely without 
authority to order anyhing to be done. The moral effect of the 
inspection resulted in practically an instantaneous return to 
better things all along the line, and it may be after all thst 
anticipation of this result was one of the prime factors to call i* 
into being. 


STEEL PASSENGER CARS ON THE PENNSYLVANIA.—The Репп- 
sylvania Railroad System has in service or on order nearly 
2,000 all-steel passenger cars and it is announced that all future 
additions to the passenger equipment will be of all-steel con- 
struction. The Pullman Company is constructing a sufficient 
number of steel sleeping and parlor cars to equip the entire 
Pennsylvania System. 


JULY, 1910. 


AMERICAN ENGINEER AND RAILROAD JOURNAL. 


267 


NEW QUICK DUMPING ORE CAR. 


PRESSED STEEL CAR COMPANY. 


The transportation of ore from the mines to the docks at the 
Great Lakes and the unloading of the ore from the cars on the 
docks into the vessels for transportation over the lakes has 
always been an important part in the economical production of 
iron and steel, and the railroad companies engaged in this trans- 
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саг representing a lot of 300 cars which it is building at its 
Chicago plant, the Western Steel Car & Foundry Co. for the 
Duluth & Iron Range, and the Duluth, Missaba & Northern 
Railroads, in the design of which is shown what can be done 
when hampering limitations are removed. This car, of which 
several views are presented, is all steel construction, and has 
the following general dimensions: 


Length, over ПГТ РАСО ТУТ 22 ít. 1 in. 
Length inside Of: Dodys 5 сае онаа ноо 18 ft. 134 in. 
ИТО оте ое Виево ААА Сы а sa Xx qua RES 8 ft. 7 in. 


AR 


OPERATING GEAR 


LAME RER 


VIEW OF QUICK DUMPING ORE CAR WITH POSITIVE DOOR OPERATING GEAR, SHOWING THE DOORS OPEN. 


portation have endeavored to own the best of cars and the best 
constructed docks in order to facilitate the unloading of the 
cars and the rapid loading of the vessel, all of which reduces the 
cost of tramsportation and the final cost of the ore at the 
furnaces. 

The development of the cars to meet modern requirements on 
the lines of greater capacity and greater rapidity of unloading 
has, however, been considerably hampered by the permanent and 
expensive construction of the docks with pockets at regular 
short distances corresponding to the distances between the 
hatches on the vessels and in accordance with which the old 
equipment of wooden cars was built. This condition of circum- 
stances cannot be changed without building new docks and chang- 
ing the vessels, which is, of course, impracticable, as it would 
destroy interchangeability. This necessitates confining the gen- 
eral dimensions of new cars to the same length and to nearly 
the same width and height as the old equipment. Builders and 
designers of ore cars for this service were, therefore, not free 
agents in the construction of cars of the greatest efficiency, but 
were required to work in accordance with strict instructions, 
which, together with the comparatively limited knowledge avail- 
able immediately following the introduction of steel cars, in 
regard to the strength and endurance of steel in car construction, 
naturally resulted in the building of cars which were not espe- 
cially adapted to rapid unloading, or, in other words, were not 
self-clearing cars, requiring well-known features such as large 
unobstructed openings, steep slopes of hopper sheets and absence 
of sharp corners, similar to dumping cars and other apparatus 
used for different classes of ladings for many years. 

Recently the question of a reduction in time and labor re- 
quired to unload the cars has become of more importance, prin- 
cipally through labor difficulties, but also to effect a more rapid 
loading of vessels as well as less detention of the cars. Wita 
this in view, the railroad companies have permitted a number 
of variations from the old standard dimensions which makes a 
more ideal construction of the cars possible. 


The Pressed Steel Car Company has just о а sample 


Width. inside of body... Dires erdian nenn an ь еә 8 ft. 6145 in. 


Height from rail to top of Ый6е.;,5-%--к-2»555».-<5%4%У%:»..%%»: 9 ft. 6 in. 
Height from rail to center of draw heddi НР RON 2 ft. 1014 in. 
Length of door орепіпдв.................................... 6 ft. 734 in. 
Cutie contents, levels i 5o вее d a preda al PER EU Fr eee 686 cu, ft. 
Cubic contents, ten inch average һелр.......................... 802 cu. ft. 
Weight: of Cat and trucks, emptis oesie useen ка ык» аә ва өз 32,700 lbs, 
Rated (CRDRCHW. аа as cale ba 9 vise ehe Sx Vara d a X HOE v 100,000 Ibs. 
Maximum Capacity ссоре ево 914 dee n io e ir vis 120,000 Ibs. 
Ratio of paying freight to total weight of car loaded......... 78.6 per cent. 


The car is of the single hopper center dumping type, and іп 
order to make it self clearing and dispense with the necessity 


TOP VIEW OF ORE CAR, DOORS CLOSED. 


268 AMERICAN ENGINEER AND RAILROAD JOURNAL. 


of poking the lading when unloading, the area of the bottom 
opening has been made very large, being about 50 sq. ft. and the 
slopes of the hopper sheets have been made 50? at the ends and 
60° at the sides from the horizontal These conditions were 
made possible without reducing materially the carrying capacity 
by increasing both the height and the width of the cars, reduc- 
ing the wheel base of the trucks and spreading the trucks further 
apart from center to center. The door opening is closed by two 
doors hinged at the sides, which form part of the vertical sides, 
so that when opened, part of the sides, as well as the bottom, falls 
away from the load, thus making a large unobstructed opening, 
and reducing the chance of bridging to a minimum. The doors 
meet on the center line of the car and each are supported by two 
six inch channel bars, to which the door operating gear bars are 
attached. 


One of the best features of this design is embodied in the door - 


operating gear, which is arranged to be operated from either side 
of the car, and besides it is so arranged that when the doors are 
closed and the car is loaded, there is no strain on the winding 
gear proper; in other words, the supporting mechanism is self- 
locking and the load tends to keep the doors closed rather than 
to open them. This is accomplished by means of cranks which 
turn over a dead center into a position of rest. The doors are 
connected to the cranks by heavy rods with screw attachment for 
adjustment in place of chains; this prevents stretching and 
guarantees that the doors will stay tight, preventing leakage of 
ore in transit. Gears of this kind have given good service on 
coal cars, and have the further advantage of being positive so 
that when the doors are frozen and therefore cannot drop by 
gravity, they can be forced down by the connecting rods, which 
cannot be done with chain connections. 

Another feature in connection with the door gear is a safety 
device absolutely positive in its action, and which will prevent 
the injury of the operator when opening the doors. To operate 
the doors the usual wrench is applied to the square end of the 
operating shaft; the crank arms referred to are revolved by 
means of block clutches having clearance of half a revolution, 
which permits the cranks to revolve for half a revolution, after 
having been brought over the dead center sufficiently to fully 
open the doors without moving the wrench in the operator's 
hands. After the doors have been opened the clutches are in 
proper position for closing the doors, there being no lost motion 
This arrangement is very simple, effective and readily under- 
stood. Every detail of the car has been worked out to secure 
the greatest economy in maintenance; the doors are stronger and 
more heavily braced than has ever been the practice in the past, 
which is essential to prevent distortion from steam shovel load- 
ing, under which usage it is particularly difficult to keep the 
doors tight and prevent leakage of ore. 

In a recent test at the Clinton Furnaces at Pittsburgh the 
sample car was loaded with 100,300 pounds of wet ore and was 
unloaded by one man. The time consumed by the ore in leaving 
the car was eight seconds. Not a handful of the ore remained 
in the car, and no poking or hammering of the sides to loosea 
the ore was necessary, or resorted to, during the operation. The 
car was afterwards loaded with 68,000 pounds of steel punch- 
ings; the load being placed directly over the doors, and although 
this was a very severe test of the efficiency of the door gear, 
there was no sign of weakness or leakage. 


Smor Carp INpEx SvsrEM.—"We have a system in our shop 
known as the card index system. We know each and every 
engine that is coming into the shop 30, 60 or 9o days in advance. 
Lach foreman consults it and sees what is necessary and confers 
with the storekeeper so as to have his material on hard. Our 
shop was built in 1879 and is classed as a back number. Last 
month we took an engine in on April 11 and оп the 19th we 
turned it out of the shop and it went into service on the 2oth. 
It received a new set of driving boxes, shoes and wedges, and а 
firebox. We built an extra back end for the boiler. This we 
are doing for every class of engine we have on our system. This 
matter was lined up in one of our staff meetings with the store- 


keeper, and when the engine arrived on the pit each man had 
his part to look after. We had a flat car with a new firebox 
end on it, and it was placed behind the engine, one end of the car 
being empty. The other box was cut off on Tuesday morning, 
taken out to the turntable and pushed on the flat car which 
was turned, pushed back in and the other end put on the boiler. 
The jaws were faced on Monday and the shoes and wedges laid 
off on Tuesday. In order to get out of the way of the machinist, 
the blacksmith had to make two welds on the frames. We put 
him at that Monday evening. By planning and lining up these 
things we got wonderful results."—F. C. Pickard at the General 
Foremen's Convention. 


TEST OF HOT WATER WASHOUT SYSTEM 


Тһе time consumed for the washing system at Macon, Ga, 
using the plant installed by the National Boiler Washing Со. 
Chicago, is as follows: 

Washing Wide Firebox Consolidation, 1700 Class, 22 ж лды in. 


Coupling blow-off һове........................... min. 
Blowing off boiler, 50 lbs. steam, 8 gages "water. 40 ы 
Removing 22 mud jur. реа D 15 о 
Washing, БойЙег.................................. 90 % 
Putting їп mud plugs............-. eee eee rnnt 7 " 
Filling boiler, 1 gage ма(ег....................... 14 > 
Getting 50 Ibs. біеап.................. — 80 
Total, 2 hours and 9 minutes, ог.............. 129 min. 
Washing Narrow Firebox Consolidation, 1080 Class, 21582 т. 
Coupling һозе.................................... 8 min. 
Blowing off boiler, 90 lbs. steam, 1 gage water. 42 sf 
Removing 18 mud plugs......... errr err m 16 M 
Washing boiler ................................. $1 a 
Putting in plugs............... ТТР ТТТ Т 19 ш 
Filing Бойег.................. И T 
Getting 50 Ibs. зѓеат.................. rad e ea з 84 
Total, 2 hours and 25 minutes, ог............ 145 min. 


This class of boiler is the most difficult we have to wash. 
Small 1500 Class Байма, 18 х 34 in. 


Coupling hose...... жагага d ere РУ а 4 min. 
Blowing off Е сагаа т 8 z 
Removing plugs.. Cea REE ЕЕ 11 : 
Washing Бойег................ "n cU 9“ 
Putting іп plugs......... ——— е ае ие 8 2 
Filing boiler............... — rr 5 % 
Getting 50 Ibs. зеат............. ————— 288 

Total, 3 hours and 13 minutes, ог............. 78 min 

Temperature Wash ing, 150 deg.; filling, 200 deg. 

System of ashing in All Cases. 


Crown sheeet. 

Flues at front end near checks. 

Belly of boiler and bottom flues from front end of boiler toward firebox. 
Back head, above and below fire door. 


Sides. 

Throat and back flue sheeets. 

Arch pipes. ; 

Washing water, 140 Ibs. pressure; filling water, 180 lbs. pressure. 


—C. L. Dickert at the General Foremen's Convention. 


Dememer 


“А Study in Heat Transmission," by J. К. Clement and C. M. 
Garland, is issued as Bulletin No. 40 of the Engineering Ex- 
periment Station of the University of Illinois. This bulletin is 
for the technical reader and will be of interest to the student and 
physicist as well as the designer and operator of heating or cool- 
ing apparatus of any description. The results of the experiments 
apply directly to the problem of increased effectiveness of heating 
or cooling surfaces, which is a problem at the present moment 
engaging the attention of engineers. A large portion of the in- 
terest in the bulletin lies in the method of experimentation. The 
results show that the heat transmitted through the walls of a 
vessel in contact with water may be increased two or three times 
by increasing the velocity or rate of agitation of the water. 
Copies may be obtained gratis upon application to W. F. M. Goss, 
Director of the Engineering Experiment Station, University of 
Illinois, Urbana, Illinois. 


LusricaTion Test AT РовроЕ University.—By the addition 
of graphite to oil, there is a lower frictional resistance of the 
journal; the amount of oil required for a given service is re- 
duced; a light or inferior quality of oil may be employed; water 
under favorable conditions may serve as a sufficient lubricant; 
a small amount of graphite only is required, as too much unduly 
thickens the oil and increases its internal friction due to vicos- 
ity. Thé benefits derived from the graphite persist long after its 
application has ceased. 


MALLET ARTICULATED LOCOMOTIVE 2-8-8-2 ТУРЕ. 


NomgrFoLk & УМЕЗТЕВМ Ry. 


The Baldwin Locomotive Works has recently completed five 
heavy Mallet locomotives with the 2-8-8-2 wheel arrangement for 
the Norfolk & Western Ry. These engines are designated by 


the railway company as Class Y-1, and each is practically equiv- 
alent in capacity to two twelve-wheeled locomotives of class M-1. 
The latter engines are the standard on this road for heavy freight 
service, and weigh in working order 204,000 pounds. 

The new engines will operate over grades of 2 per cent. com- 
The sharpest 


bined with uncompensated curves of 8 degrees. 


win power reverse. The front and back reverse shafts are con- 
nected by a single reach rod placed on the center line. 

The arrangement of the articulated connection and the method 
of securing the cylinders to the frames, accord with the regular 
practice of the builders for engines of this size. The frames are 
of cast steel, 5 inches in width, and of most substantial construc- 
tion. The pedestal binders are lugged to the pedestals and held 
in place by three 114 inch bolts on each side. 

The equalization is continuous throughout each group of 


LOCOMOTIVE FOR SERVICE ON 2 PER CENT. GRADES WITH 8 DEGREE CURVES—NORFOLK AND WESTERY RY. 


curves on the main line are of 12 degrees. The track is laid with 
85 pound rails. 

These engines are in many respects similar to Southern Pacific 
locomotives 4000 and 4001, which were built in the spring of 1909. 
They are lighter, however, and present various differences in 
details. The design has been worked out along lines adopted by 
the builders for heavy Mallet locomotives, while the details, 
where possible, accord with existing Norfolk & Western prac- 
tice. 

The boiler is of the straight topped, separable type, with a 
feed-water heater in the front section. The fire-box has a sloping 
back head, and the crown is stayed by radial bolts; while 472 
flexible bolts are placed in the outside rows in the sides, back 
and throat. The barrel of the main boiler is composed of threc 
rings, with sextuple riveted butt seams on the top center linc. 
The seams are welded at the ends. The dome is on the forward 
ring, and the seam is strengthened by a large diamond shaped 
welt strip placed inside. 

The water heater is traversed by 450 tubes, which are distrib- 
uted over the entire cross section. Both injectors are placed on 
the right hand side in front of the cab, and they force water into 
the heater through a single check valve also placed on the right 
hand side. The heater is surmounted by a manhole, and the feed 
is discharged through a suitable fitting which is tapped into the 
manhole cover. Тһе heated water enters the boiler proper 
through a single check valve, placed on the left side immediately 
back of the front tube sheet. 

The arrangement of the steam piping is similar to that used 
оп the Southern Pacific locomotives previously referred to. The 
high pressure exhaust is conveyed forward, through horizontal 
pipes, to the smoke-box, where it is passed through a Baldwin 
reheater. The spark arrester consists of a perforated plate, so 
located that all the products of combustion must pass through it 
before entering the stack. 

Тһе steam distribution is controlled throughout by 15 inch 
piston valves, set with a lead of 14 inch. The four valves are 
duplicates of one another, those controlling the high pressure dis- 
tribution being arranged for inside admission, while the low pres- 
sure valves have outside admission. The ports and bridges are 
modified to suit. The valves are of cast iron with L-shaped pack- 
ing rings sprung in. Walschaert motion is used, and the high 
and low pressure gears are controlled simultaneously by the Bald- 


wheels, trucks included. Тһе front truck is center bearing and 
the rear truck side bearing. 

The waist bearers which support the forward boiler section are 
of the usual design, and are both under load. The fire-box is car- 
ried on sliding bearers at the front and back. 

The tender frame is composed of 15 inch channels for the 
center sills and 12 inch channels for the side sills. The bumpers 
are of oak. The frame 1$ strongly braced, and the frame bolsters 
are built up of % inch steel plates and 4x 3 inch angles. Тһе 
frame is braced transversely, at mid-length, by two 8-inch chan- 
nels. The trucks are of the arch-bar type, with I-beam bolsters, 


MALLET. 


FRONT VIEW OF NORFOLK AND WESTERN 
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triple elliptic springs and rolled steel wheels. Тһе lower spring 
seats are mounted on rollers, thus providing the equivalent of a 
swing truck. The tank is of the water bottom type. 

These locomotives are far larger than any previously built 
for the Norfolk & Western Railway, but for Mallet engines their 
size is not unprecedented. Тһе principal features embodied in 
their construction have been fully tried out on locomotives pre- 
viously built, and satisfactory results may therefore be anticipated. 

The general dimensions, weights and ratios are given in the 


following table: 
GENERAL DATA. 


Gauge ............................. $e wee ad P ЕК ГС 4 ft. 8% in. 
СЕТТКЕ %55%5%%415%%%ғ%6» ева LEGER ARS ae РАНЕ аат Freight 
Fuel ооо оо ооо осо ое обо ооо ооо ө ө оо осо оо э э * + ө э ө ө ө Ви. соа! 
JT TODO SERO! 25553 Е Ала АА ЖОҒЫН 77,000 Ibs. 
Weight in working order, езї................................. 390,000 Ibs. 
с а ria as ee prm ha toa VETAT er eie ee 360,000 lbs. 
Weight on leading truck, est............. а Qd мава 15,000 Ibs. 
Weight on trailing truck, езї!................................. 15,000 Ibs. 
Weight of engine and tender in working order, est............. 560,000 Ibs. 
Wheel № | ТРО RE» Risks rev XO RUD ES 40 ft. 3 in. 
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Heating ОО аа Без: зз эжэ pero v ye av Mises emt eee vs ...4,309 sq. ft. 


Heating surface, һгеһох..................... аа тоя ....210 sq, ft. 
Heating surface, feedwater һеабег......................... ...1,389 sq. ft. 
Heating: ЭП Гасё; ЖОШ роли оса E ro EIE» ....6,908 sq. ft. 
Reheater heating surfgee ....... o ог» әз ово вечное ee ep aee» 586 sq. ft. 
CHE RON И grauis ww ER AER ZORRO oA Pr KONE 75.2 sq. ft. 
TENDER. 
ЖҰЛА СЕрЕСІН ido Sig eR cR bero SUNKESS VES VAS Ahead IRE 9,000 gals. 
Coal capacity орала CER CP ala анана 14 tons 


PAINT CAN STORAGE LOCKER 


A locker for storing paint cans that are in daily use, as well 
as oils and other inflammable material, should be fireproof, cap- 
able of easy cleaning and sufficiently ventilated to prevent spon- 
taneous combustion and so arranged that any can of oil or paint 
can be conveniently obtained without running any risk of tipping 
over other cans. 

An arrangement which fills all of these conditions in an 


VIEW SHOWING THE PAINT STORAGE LOCKER. 
VENTILATORS IN THE TOP. 


"Viel hiec toll Saca О 55 ft. 6 in. 
Wheel base, engine and тепдег............................... 53 ft. 8 in, 
- RATIOS. 
Weight on drivers + tractive ебогі.................................. 4.67 
Total. weight: -+ tractive: ЙОГЕ, ‚еек eas arse воина IS «алға» 5.06 
Tractive effort X diam. drivers - heating өйгіасе................... 730.00 
Төші heating surface -- grate агей. 22а аре лее n ea 78.50 
Tube heating surface ~ firebox heating вигбасе...................... 20.50 
Weight on drivers = total heating вигізсе.......................... 61.00 
Total weight ~ total heating виагҰасе................................ 66.00 
Volume- both өніндегі «eri. еа аана ERI алан ааа 23.05 
Total heating surface -+ vol. суііпдегв............................. 256.00 
Grate әтек == жой Cy HR QOIS. ox opa wa кы жаттан Пе na Pn a Roe 3.26 
Г CYLINDERS. 
Rind. еле eR ый Compound 
Diameter РР ұла сы ақа аен 2414 and 39 in. 
Stroke VIA 22 Ted ape eere qa lapi nea дА УЛАНЫН КР АРРА ыққа қаша 30 in 
А VALVES. 
Kid СОКИ Conte WR И СҚА n da Piston 
Diameter алаан AHS Жалына ад Ripe xD wA gig Jon o 15 in. 
BER ЕАИС УКА рр i aus Е ОТК d SSS iis арр М in. 
4 WHEELS 
Driving, diameter Over OU И ЗС 56 in. 
Driving, thickness ӨР теб о. а «Ea xa sara НИ M, 
Driving journals, main, diameter and length................... 10 x 12 in. 
Driving journals, others, diameter and length................. 914 x 12 in. 
Engine truck Wheels, ЕЛ. ра wes os aio Rea в 80 іп. 
Engine truck o journali cds cave wi PX o ia e v ed ы A 4 6 x 10 in. 
Trading truck: wheels; diamefer...oes eese soe vs ao ale anus ep oreet 30 in. 
Trang BENCH; Jot DEAL. ey Тен 6 x 10 in. 
BOILER. 
DI AERE ETATIS ОКО РАО ЕСТ Straight 
ОТЕП ФГЕБІНГЕ aussi аа абе ig e d ato а бы 200 Ibs. 
Ош Че dumeétet or Bret Ий жал rar s pre eR ed wine С» SORS 80 in. 
Firebox, length and width --.2.>:...-Ҙ........2:..2.2. 120% x 90% in. 
Firebox plates, thicknesses noi ord evo e m PRESE orm RS and % in. 
Firébox, water Sp&ce..os.oessesseCee del i en v9 "e sib Е. 555, S. & B. 5 in. 
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THE COVERS ARE COUNTERBALANCED BY WEIGHTS AND HAVE 
THE WHOLE LOCKER IS MADE OF SHEET STEEL 


excellent manner has been installed at the Readville shops and 
is shown in the accompanying photograph. This consists of a 
platform slightly above the floor lever, covered with zinc plates 
and having a back about зо in. high to which are hinged the 
covers that enclose the top and front of the locker. These covers 
are of sheet metal and are counterbalanced by weights on the 
cables passing over the pulleys seen projecting up from the 
back. They are provided with a small ventilator in the top and 
when closed make a locker that is sufficiently air tight to pre- 
vent rapid evaporation and drying of the paints, while still not 
being entirely unventilated. Тһе locker here shown has three 
sections, and can, of course, be easily extended as required. Іп 
this are stored the cans of oils, paint cans that have been opened, 
brushes, etc. 


ELECTRIC LIGHTED TRAINS ом THE BunRLINGTON.—Al| the 
through passenger trains of the Burlington are now electric 
lighted throughout, from locomotive to observation platform. 
Sevent$-two complete trains and practically all the reserve pas- 
senger equipment of the entire Burlington system have been 
equipped, including locomotives, baggage cars, mail cars, coach- 
es, chair cars, dining cars, sleeping cars and observation cars. 
No such extensive and costly improvement of coach lighting 
has been attempted before. 


Jury, 1910. 
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AN IMPROVED LOCOMOTIVE CYLINDER AND FRAME 
| ARRANGEMENT. 


A cylinder and Нате construction which permits the ter- 
minating of the frames back.of the cylinders and increases the 
strength and stiffness at this point, as well as simplifying the 
whole casting, has been patented by O. N. Terry and J. C. 
Crawford. 

The construction provides a cast steel saddle that includes 
flanges front and rear to which the frames are securely fastened. 
The arrangement shown in the illustration is where the cylin- 
ders are cast separate from the saddle, although the same idea 
can be applied with the usual combined cylinder and half saddle. 

In the former case the saddle is of cast steel and contains the 
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FRAME AND CYLINDER CONNECTIONS FOR LOCOMOTIVE WITH 


exhaust port only, this being a direct passage from the side of 
the saddle near the top directly to the exhaust pipe. The re- 
mainder of the casting is a shell with the necessary stiffening 
ribs and walls. The rear frame connections are arranged to 
cover the entire depth of the frame, the construction including 
a vertical key and horizontal bolts in the customary manner for 
rigid frame joints. A horizontal web at this point increases the 
stiffness. The same construction is provided at the front, the 
frames here probably being in the form of steel castings, in- 
cluding the deck plate. The cast iron cylinders are bolted and 
keyed to the saddle, the arrangement being for the steam pipes 
to enter the top of the valve chambers. In order to eliminate 
careful fitting a flexible joint is provided for the exhaust pas- 
sage between the cylinder and saddle. This arrangement is 
clearly shown in the illustration. The steam pipes are con- 
tinued outside of the front end just above the cylinder and enter 
the top in a manner somewhat similar to the usual construction 
on Mallet compounds at the high pressure cylinder. 

With combined cylinders and half saddles the construction is 
very similar, with the exception that the exhaust passage is 
continued in the casting, the steam pipe connections being the 
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same as those here illustrated. In this case it is recommended 
that the cylinder be of cast steel and provided with bushings for 
the pistons and valves. 

The advantages of an arrangement of this kind in the matter 
of convenience of repairs, are readily apparent. Тһе cylinders 
are easily removed without disturbing other parts in the vicinity; 
the front frames can be taken down quickly and the steam 
passages are much more direct and shorter and, in the case of 
the separable saddle, the cylinder castings are greatly simplified 
and cheapened. 


SCHOLARSHIPS FOR GRAND TRUNK EwPLovrEs.—The Grand 
Trunk Railway has announced that the company will give free, 
three scholarships, each covering four years, in the faculty of 


|n 


Center of Saddle Saddle & Cylinder 
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applied science of McGill University, Montreal, Que., to appren- 
tices and other employees of the company under 21 years of 
age and to minor sons of employees. These scholarships will 
be awarded under competitive examinations. Scholarships will 
be granted for one year and be renewed from year to year, to 
cover the four years, provided the holder makes satisfactory 
progress. The holders of these scholarships will be required to 
serve the road as student apprentices during vacation periods, 
and, at the option of the company, for two years after com- 
pleting the college course. 


Нісн SPEED Excursion Train.—On Saturday, May 21, the 
Michigan Central ran an excursion train of 12 cars, all well 
filled, from Windsor, Ont, to Falls View station, 224 miles, in 
224 minutes; and, following this, another train of the same 
length made the same distance in seven minutes less; and both 
trains ran through without a stop. In making these fine runs 
the road had professional witnesses in large numbers. АП of 
the passengers in both trains were members of the Brotherhood 
of Locomotive Engineers, who had been holding their biennial 
convention in Detroit. 
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* Illustrated articles. 


THE CONVENTIONS 


This year's conventions at Atlantic City, in the value of the 
committee reports, the size and attractiveness of the exhibit and 
the interest taken in the proceedings in the convention hall, were 
fully up to the standard of previous years. The discussions on 
committee reports and individual papers were not as active or 
prolonged as might have been expected or as was evidently an- 
ticipated. This was particularly noticeable in the Master Car 
Builders’ Association, where it was found to be unnecessary to 
hold two daily sessions as had been planned. Many of the 
reports before this association were accepted with thanks and 
referred to letter ballot without any discussion or argument, 
although it would have seemed as if there was an opportunity 
for a very decided difference of opinion in several of them. All 
of the reports before this association were good and several oí 
them were of unusual value. 


In the Master Mechanics’ Association, however, there was no 
evidence of lack of interest or paucity of decided opinions on 
the subjects brought up and in several cases the discussion be- 
came very active and even heated. Тһе papers before this а5- 
sociation were also of very high grade, particularly the indi- 
vidual paper on "Freight Train Resistance" by Professor 
Schmidt, which is a contribution to the proceedings of this as- 
sociation of unusual value. 


In the M. C. B. convention the subject that received the most 
active discussion was the report of the committee on consolida- 
tion. There is evidently a quite natural and very decided dis- 
inclination among the more prominent members of this asso- 
ciation to terminate its existence and strong arguments were 
advanced in support of this position. It would seem, however, 
to a disinterested observer as if the predominating weight of 
the argument favored the consolidation of the two associations. 
The committee report, which is given in another part of this 
issue, presented the subject in a very clear manner, and on the 
whole, although no definite recommendations were made by 
these committees, it favored the consolidation into an entirely 
new association. The whole matter, however, was very sensibly 
laid on the table for another year and it is probable that by the 
time of the next meeting the majority of members will have 
come to some conclusion that will permit at least the start of a 
movement which will eliminate the difficulties now existing. 


The formation of a permanent technical bureau composed of 
active members of the association having thorough technical 
training, together with the officers of the association as mem- 
bers ex officio, was advocated by President Wildin in his ad- 
dress. He suggested that one member of this bureau be a 
salaried incumbent with a compensation which would permit 
a man fully equipped through experience and training to accept 
it It was suggested that this bureau be clothed with authority 
to act for the associations on all important quesions coming 
up between the annual meetings and that it make a report of its 
activities to the associations at the next annual meeing. There 
is no doubt but what there is much work that such a bureau 
could handle to excellent advantage and the developments dur- 
ing the past year, particularly in connection with government 
activity on railroad questions, show the very great necessity for 
having some body of this«character which can act as an official 
mouthpiece for the whole association on technical questions. 
Although no action was taken by the convention on this sug- 
gestion it was received with favor by many of the members and 
no doubt something of the kind will be done in the near future. 


Saratoga is making a strong effort to have the meetings of 
the associations again held at that point and are prepared to 
present to the executive committees what they consider to be a 
very attractive proposition to bring it about. Among the mem- 
bers of the associations and of the Supply Men's Association 
there seem to be many who strongly favor returning to Saratoga 
for the next meeting and no doubt the arguments of the com- 
mittee from that village will be seriously considered by the ex- 
ecutive committees. 


MASTER CAR BUILDERS ASSOCIATION 


FORTY-FOURTH ANNUAL CONVENTION. 


ABSTRACTS OF COMMITTEE REPORTS AND PROCEEDINGS OF THE CONVENTION. 


The first session of the forty-fourth convention was opened on 
Young's Million Dollar Pier, Atlantic City, N. J., on Weanesday, 
June 15, 1910, by President Е. H. Clark, general superintendent 
of motive power, Chicago, Burlington & Quincy Railroad. 

Following the address of welcome by Mayor Stoy, which was 
acknowledged by Past President W. E. Fowler, the president 
delivered his address. 

Presideni's Address.—After greeting the members, Mr. Clark 
drew attention to a number of matters in connection with the 
work of the association about which the members had not been 
informed, saying in part: 

*One of the most important of these seems to be the present 
status of the safety appliance question as reported in full by 
our safety appliance committee. Congress passed a bill about 
two months ago, which received the signature of the President, 
and which provides that within six months from its passage 
the Interstate Commerce Commission, after hearing, shall desig- 
nate the number, dimensions, location and manner of applica- 
tion of sill steps, hand-brakes, ladders, running boards and 
other parts mentioned in previous safety appliance acts. This 
bill provides that the rulings of the Interstate Commerce Com- 
mission shall be effective July r, 1911, and that the commission 
may, upon full hearing and for good cause, extend the time 
after which any common carrier may be required to comply 
with the provisions of the act. The commission is also given 
authority, after hearing, to modify or change, and to prescribe 
the standard height of drawbars and to fix the time within which 
modification or change shall become effective. It was suggested 
about the time the bill passed that the hearing could be mate- 
rially shortened and better results obtained if a conference was 
arranged between a committee of your association and the in- 
spectors of the Interstate Commerce Commission, they to repre- 
sent the commission; and, as the idea met with favor by Mr. 
Moseley, secretary of the Interstate Commerce Commission, and 
your executive committee, a special committee was appointed 
for the purpose. The American Railway Association authorized 
this committee to give such attention as might be necessary to 
the question of drawbar heights, a matter that had previous!y 
been handled by that association. A preliminary meeting on the 
whole subject was held on May 24, and subsequent meetings on 
june 6, 7 and 8, and, as a member of that committee, I would 
like to testify to the fairness and earnestness of purpose еу:- 
denced on both sides. I think it very likely that the final result 
will be a considerable expenditure of money on the part of the 
railways in bringing old equipment up to the desired standards, 
but it seems likely that at the public hearing the Interstate Com- 
merce Commission will grant the railways reasonable time to 
make their existing cars comply with the rules which they will 
prescribe. А public hearing on height of drawbars was hell 
by the Interstate Commerce Commission on the 7th of the month, 
and it is understood that an order will probably be issued ргс- 
scribing 34% inches as the maximum height and 31% inches as 
the minimum height of couplers on standard gauge freight 
equipment, 26 inches as the maximum and 23 inches as the 
minimum height on narrow gauge freight equipment, except 
for two-foot gauge, where a maximum height of 17% inches 
and a minimum height of 14/2 inches is proposed. 

This, I believe, will clear up the misunderstanding as to the 
intent of the present law, which has been given an interpretation 
somewhat at variance with the ideas of its framers. 

Ít is probable that the public hearing on other details will be 
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postponed until the early fall in order that the conference con- 
mittees may be given all the time that will be necessary in 
which to reach their final conclusions. If in the end there are 
any points of difference between the office of the commission 
and the representatives of the railways, they will no doubt be 
settled by the commission at that time. 

As I have already suggested, the orders of the commission 
may involve the railways of the country in considerable expense, 
this on account of the lack of uniformity in the application of 
safety appliances to our cars, and this is largely due to the fact 
that in some cases our safety appliance rules have not, until 
recently, covered some types of construction with sufficient clear- 
ness. Unfortunately, also, the association has not been in a 
position to enforce its rules, so that some variations have been 
allowed to continue which should have been corrected. Тһе 
whole matter is now in the hands of the Interstate Commerce 
Commission, and your committee may regard itself, I suppose, 
as an advisory committee to that body. Where questions of 
safety are clearly involved there cannot very well be any serious 
differences of opinion, but the committee will take occasion :o 
urge upon the officers of the commission the injustice of requir- 
ing uniformity when not essential to safety." 

Following this, he drew attention to the fact that but a single 
case of the abuse of the repair card had been brought to the 
attention of the association during the year. А number ой 
claims of sharp practice had been investigated and definitely 
disproved. А 
"In connection with the report of the committee оп consoli- 
dation the president said: "This is an important matter and one 
which should not be settled without a full comprehension of the 
points at issue. The matter has been proposed before, but the 
subject has never been brought to the point at which it now 
stands. I hope that it will receive your most careful considera- 
tion and that we shall all approach the subject without preju- 
dice." 

The death of the following members was reported: J. ]. 
Ellis, P. H. Peck and J. F. Devine. 

.It was also announced that owing to the fact that the Master 
Car Builders’ Association is an unincorporated body it will 
probably be unable under the laws of the State of New York 
to receive the Tilletson legacy of $5,000, bequeathed by the 
widow of a former member of the association. 

SECRETARY'S REPORT. 

Membership—Active, 377; representative, 332; associate, 14; 
life, 19; total, 742. Number of cars represented, 2,298,633. 

Financial—Income, $16,509.50; expenses, $15,919.20; balance, 
$590.21. The balance now іп the treasury is $1,127.82. 

During the year fourteen railway and private car lines have 
signified their desire to become subscribers to the rules of inter- 
change governing freight cars. Nine railways and private car 
lines have accepted the code of rules governing the interchange 
of passenger equipment. 

ELECTION OF OFFICERS. 

The following officers were elected for the ensuing year: 

T. H. Curtis, president. 

A. Stewart, C. E. Fuller and D. Е. Crawford, vice-presidents. 

John S. Lentz, treasurer. 

J. D. Harris, C. E. Fuller and C. A. Seley, members of the 
executive committee. 

J. F. Deems, A. W. Gibbs, C. A. Seley, W. H. Lewis and 
J. F. Walsh, committee on nominations. 
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RULES FOR LOADING LONG MATERIALS 


The committee recommended a number of changes in the 
rules, all of which were referred to letter ballot with the excep- 
tion of the sections referring to fixing the center of gravity of 
superimposed loads at 9 ft. 3 in. and the use of metal spacing 
blocks. 
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REVISION ОЕ THE RULES ОЕ INTERCHANGE. 


Most careful study and consideration in effecting all the im- 
provement possible in the code of rules was evident in the com- 
mittee's report. Changes of varying importance were made in 
a large number of the rules and a rearrangement of all rules to 
bring related parts closer together were presented. 

The report of this committee was accepted with a rising vote 
of thanks and will be submitted to letter ballot. 

A letter from W. H. Lewis on the subject of the abuse of the 
repair card was read by the secretary. After a brief discussion, 
which developed the fact that there had been a big improvement 
in this respect during the year, a motion was carried to the 
effect that all members submit to the executive committee bv 
letter any cases of abuse of the repair card that come to their 
notice. 


SAFETY APPLIANCES. 


Committee :—C. A. Seley, chairman; A. LaMar, T. H. Curtis, 
C. B. Young, H. Bartlett and T. M. Ramsdell. 

The committee regrets having no report for this year, ac- 
count of pending legislation in the matter of safety appliances. 
The status of the matter is as follows: During the present 
session House Bill 5702, passed last year in the house, was 
taken up, and, after a number of amendments, was passed 
by both houses and signed by the President, thereby becoming 
a portion of the Interstate Commerce Law. 

Section 2 of the law brings more of the details of cars under 
scrutiny than was called for in the old acts, namely, sill steps, 
hand brakes, ladders, running boards and roof handholds. A 
proviso is also added, covering the case of loading of long com- 
modities requiring more than one car, and it is also understood 
that hand brakes are not required on logging cars and other 
vehicles exempted by the primary acts. 

Section 3 authorizes the Interstate Commerce Commission 
to designate the number, dimensions, location and manner of 
application of the appliances covered by these acts after notice 
and hearing. Inasmuch as the hearing has not been held, the 
committee has no definite information as to whether the M. C. 
В. standards will be acceptable to the Interstate Commerce 
Commission or not, and until such hearings definitely decide 
on this point, the committee has felt that any efforts on their 
part might be wasted labor. 

Section 4 provides for movement of bad-order cars for re- 
pairs as has been a practical necessity in the past, although 
such movements would be illegal were the laws strictly con- 
strued. The new arrangement gives welcome relief in this 
respect by permitting the car to be hauled to the nearest avail- 
able repair shop without liability, except in case of danger to 
employees during such movement, which is properly provided 
for. 

It is quite possible that special instructions will be issued 
by the executive committee or by this committee under in- 
structions of the executive committee after the Interstate Com- 
merce Commission hearings have been held and the safety 
appliances defined. 


The report of the committee was adopted, and the executive 
committee was directed to send a statement to all members 
fully explaining the position taken by the Interstate Commerce 
Commission on the matter of standards. 


REVISION OF STANDARDS AND RECOEMMNDED 
PRACTICE. 


Committee :—R. L. Kleine, chairman; Jno. Hair, T. M. Rams- 
dell, W. E. Dunham, and T. H. Goodnow. 
The committee recommended changes in the following parts: 
STANDABDS. 
Standard Axles—Fillets at back end of journal. 
Brake Beams—Revision of text. 


RECOMMENDED PRACTICE. 


Limit gauges for inspecting second-hand wheels for remount- 
ing be advanced to a standard. | 

Brake Beams—Advancing to standard the following: “That 
brake beam hanger brackets shall be attached to some rigid por- 
tion of the truck.” 

Carrier Iron—Advancing to standard the following and chang- 
ing title to “Brake Staff Carrier Iron”: Use of U shape carrier 
iron on new cars. 

Knuckle Throwing Device—Advancing to standard after Sept. 
т, 1011, the following: “That the use of а knuckle-throwing 
device which will throw the knuckle completely open and oper- 
ate under all conditions of wear.” 

The adoption of the following: Doors, door jambs and all 
other inside exposed corners of stock cars to be rounded to pre- 
vent injury to cattle. Add cut to sheet М. C. B.—F. showing 
the construction, 

Committee recommends the appointment of a special commit 
tee to determine whether any changes in the present limits for 
round iron are necessary, and, if so, to fix new limits. This mat- 
ter requires investigation before establishing any new limits, on 
account of the effect increased limits would have upon the 
standard screw threads used. 

Discussion—After some discussion the recommendations of the 
committee in connection with roof boards were eliminated from 
the report, which was then accepted. А motion to eliminate the 
reference to gauge for second-hand wheels was lost. 


CLASSIFICATION OF CARS. 


Committee :—J. Milliken, Chairman, Е. M. Whyte, J. М. 
Mowery. 


At the meeting of the American Railway Association, held 
April 22, 1908, the following resolution was adopted: 


"Resolved, That the Master Car Builders' Association be re- 
quested to take up the question of harmonizing the terms used 
in designating the different classes of cars and the different 
kinds of cars in each class, according to their physical charac- 
teristics, and report its recommendations to this Association for 
final action." 

The committee feels that the American Railway Association 
desired a classification of cars more from a transportation, than 
a detail construction, standpoint, and therefore, presents a 
Classification of Cars, divided, first, into Passenger Equipment 
Cars; second, Freight Equipment Cars; third, Maintenance of 
Way Equipment Cars; and these classes, in turn, subdivided 
into distinctive classes of cars, principally in order to facilitate 
the work of car distribution and car efficiency. 

We have not taken into consideration the individual physical 
characteristics, such as kind of trucks, draft gear, or other 
details of construction of a car, as we understand the principal 
questions to be answered are “what kind of a car" and “how 
much will it carry." 

The rolling equipment of forty-three railroads, operating 
117,500 miles of track, and owning, approximately, 1,350,500 cars, 
has been looked into, and it is found to be impracticable to make 
a definite classification giving the individual characteristics of 
the cars that would, in any way, be applicable to the equipment 
of the various railroads of the United States. 

It would, therefore, seem that the classification should be 
broad in its interpretation, and confined only to kind of car 
of general. class and the stenciled capacity of the car. With 
passenger cars, the kind of car, and length and seating capacity 
should be indicated, and possibly the manner of lighting. 

In arriving at the proposed classification of cars a single 
designating letter has been given for the general service of the 
car and a secondary letter to cover the general type of the car. 
In arriving at the primary and secondary letters, the attempt 
has been made, as far as practicable, to give letters which give 
some indication of the type of the car, or letters that are now 
generally used. 


DEFINITIONS AND DESIGNATING LETTERS OF GENERAL SERVICE 
PASSENGER EQUIPMENT CARS. 


«“-. D 


CLASS В. 


"BA"—Baggage Car. А car run in passenger service, having 
wide side doors for the admittance of baggage, with or 
without windows or end doors. 


"BE'—Baggage Express. А car similar to baggage, used for 
either baggage or express matter. 

^BH'"—Horse or Horse and Carriage Express. А car run іп 
passenger service for the transporting of fine stock, fitted 
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with stalls (movable or stationary) and space left for саг- 
riage or horse, equipment. 

“BR”—Refrigerator Express. А car run exclusively in passen- 
ger service and fitted with ice bunkers or boxes, and suit- 
able to carry produce, oysters, fish, or any commodity re- 
quiring icing in transit. 

"BX"—Express Car. Exclusively for express matter, having 
suitable side doors, with or without end doors or windows. 
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CLASS “С. 

"CA"—Combined Car, Baggage and Passenger. А car having 
two compartments, one suitable for transporting baggage, 
the other fitted with seats for passengers, the two com- 
partments separated by bulkheads. 

"CS"—Combined Smoking and Baggage Car (Club Car). А 
car having two compartments, separated by bulkheads, one 
compartment suitable for transporting baggage, the other 
fitted with seats or chairs and used as smoking car; at 
times equipped with buffet or bar. 

"CO"—Combined car having three separate compartments, 
separated by bulkheads, one compartment suitable for trans- 
porting baggage, one for mail fitted with suitable apparatus 
for sorting and classifying mail, and the other fitted with 
seats for the transportation of passengers. 

"CB'—Business Car. А special type of car for the con- 
venience of business men, used as smoker and fitted with 
tables or desks, carrying stationery and fitted with type- 
writers and carrying regular stenographers. 


CLASS “р,” 

"DA"—Dining Car. Regular dining car, for the use of passen- 
gers in transit, fitted with regular kitchen, tables, chairs or 
seats, with or without bar, carrying cooks and waiters. 

"DB'—Buffet Car. Car for the transportation of passengers 
and fitted with small broiler or buffet to serve simple meals 
to passengers; cooking and serving done on removable 
tables by regular porter in charge of car. With or with- 
out facilities for serving liquor. 

"DC'—Café Car. А car fitted with kitchen, usually in center 
of car, one end used as café where meals are served, also 
liquor and smoking allowed, the other end of car fitted 
with either regular dining room or smoking and card room; 
carrying cooks and waiters. 

“DG"—Grill Room Car. Very similar to café car. 

“DO”—Café Observation Car. 
kitchen in center or extreme end, having observation com- 
partment fitted with stationery or movable tables and ob- 
servation platform at rear. 

"DP"—Dining and Parlor Car. А car fitted with dining com- 
partment, kitchen and compartment for passengers, fitted 
with chairs, stationary or otherwise, carrying regular cooks 
and waiters. 

CLASS “Е” 

"EA"—Electric Street Railway Service Car, direct current, for 
transportation of passengers; without automatic couplings. 

“EP”—Electric Passenger Car, for long hauls or suburban 
service, multiple unit and fitted with automatic couplings 
and air brakes. Third rail, trolley or pantagraph contact. 

“EB”—Electric Baggage Car, for long hauls or suburban ser- 
vice, multiple unit with automatic couplings and air brakes 
and suitable for the transportation of baggage. Third rail, 
trolley or pantagraph contact. 

"EM'—Electric Mail Car, for use in United States Mail Ser- 
vice, fitted with side doors, with or without mail hook, 
and suitable apparatus for the sorting and classifying of 
mail en route. With or without end doors or windows. 

"EC'"—Electric Combined. A car for long hauls or suburban 
service, multiple unit with. automatic couplings and air 
brakes. This car is made up of two compartments, sepa- 
rated by bulkhead, one suitable for the transportation of 
baggage and the other fitted with seats or chairs for the 
use of passengers. Third rail, trolley or pantagraph contact. 

“ЕС”--СазоПпе Motor Propelled Car, for inspection or private 
use, or use-in suburban service, hauling one or more 
trailers. 

“ED”—Gasoline Motor Car. Gasoline engine or engine serving 
to run dynamo to furnish electricity for axle motors. Car 
to be used for inspection, private use, or as motive power 
to haul trailer or trailers; fitted with storage cells and with 
or without booster. 

CLASS “м.” 

"MA"—Postal Car. For use of United States Mail Service, 
fitted with side doors, with or without mail-bag hook, and 
having suitable apparatus for the sorting and classifying 
of mail in transit, with or without end doors or windows. 

"MB'—Baggage and Mail А car having two compartments, 
one for baggage and one for mail, separated by bulk- 
heads; the mail end fitted with suitable apparatus for sorting 
and classifying mail, and with or without mail-bag catch- 
ers, with or without end doors or windows, and having 
suitable side doors. 

“MP”—Postal Car. Suitable for transporting newspapers or 


Car fitted with café at one end. . 
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large mail packages for United States Mail Service, having 
side doors and fitted with stanchions, with or without 
end doors or windows. 

"MR'—Postal Storage Car. For United States Mail Service, 
suitable to carry mail in bulk, without appliances for sorting 
or classifying, fitted with side doors and stanchions and 
with or without end doors or windows. 

"MS"—Mail and Smoker. A combined car having two separate 
compartments, separated by bulkheads, one compartment 
suitable for the transportation, sorting and classifying of 
mail, the other fitted with seats or chairs to be used by 
Passengers as smoking car. 

CLASS “Р.” 

"PA"—Passenger Car. A car for ordinary short haul suburban 
service, with seats and open platforms. 

"PB"—Passenger Car. А vestibule (wire or narrow) car for 
through service, fitted with seats or reclining seats, and 
having toilet rooms for men and women, also wash basins. 

"PE"—Emigrant or Colonist Car. А second-class passenger 
car, with floors either bare or fitted with matting, used ex- 
pressly for emigrant trade on trains where low rate of fare 
is charged. 

"PS"—Sleeping Car. A car for passenger service having seats 
that can be made up into berths, and usually having one 
or more séparate stateroom compartments, also toilet and 
washroom facilities for men and women, and smoking com- 
partment for men. Some cars of this class are all com- 
partments; and some compartments and observation com- 

ined. 

"PN'—Passenger car used exclusively as smoking car, with 
seats or chairs and fitted with cuspidors or having matting 
or bare floor. 

"PO"—Observation Car. А car having observation compart- 
ment at one end and fitted with either berth facilities, par. 
lor chairs or compartments, usually run in first-class service. 

“PV"—Private car used as officers’ or private individual's car 
and railroad pay car—usually composed of sleeping com- 
partments, dining compartments, observation end and with 
kitchen, servant’s quarters and toilet and bathroom. 

“PT”—Tourist Car. А second-class sleeping-car, fitted usually 
with cane seats convertible into berths and used mostly on 
trans-continental trains; cars fitted with smoking compart- 
ment, toilet and washroom. 

"PC"—Passenger, Parlor or Chair Car. А car fitted with indi- 
vidual stationary or movable chairs, used on trains for 
daylight runs and having toilet and washrooms. 

CLASS 46, 
"IA"—Iustruction Cars for use of employees, usually run from 
one point to another in passenger trains. 
NorE.—If it is to be desired, a small letter "E" can be placed 
after the larger designating letters to indicate electric lighting, 
and small "G" for gas lighting, also figures showing approximate 
length of car or length of baggage or mail compartment. 
GENERAL SERVICE FREIGHT EQUIPMENT CARS. 
CLASS “х.” 


“ХМ”--Вох Car. General service, suitable to lading which 
should be kept from the weather. A box car is a closed car 
having side and end housings and roof, with doors in sides 
or sides and ends. 

"XA"—Automobile Car. Вох car of similar design to general 
vidis car, having exceptionally large side doors or end 

oors. 

“XF"—Furniture Car. Вох car of similar design to general 
service car, except usually greater capacity in cubic feet. 

“ХУ”--Вох Car, Ventilated. Similar to ordinary box, only 
having ventilation, and suitable for the transportation of 
produce or other foodstuffs not needing refrigeration. 

CLASS “в.” 

"RM"—Refrigerator or Produce Car. А car suitable for carry- 
ing commodities that need icing in transit. This car is 
equipped with two or more ice bunkers or baskets and suit- 
able means of draining off melted ice or briny water. This 
car has side and end housings, roof and side doors, usually 
insulated, with trap doors in roof for admittance of ice 
and salt; also water seals inside of car. 

СІ,А55 “5,” 


"SM"—Stock Car. This car is for transportation of stock оп 
the hoof, and is equipped with roof, slatted sides and side 
doors, and single or double deck. With or without feed or 
feed and water troughs. 

"SD"—Stock Car. Composite having drop doors in floor and 
means of housing in sides and making drop-bottom box car. 

"SP"—Stock Car. Used in poultry trade, fitted with roofs and 
sides usually of wire netting, fitted with shelves for storing 
crates of poultry and leaving space for poultrymen, feed 
bag and watering facilities. 

CLASS “с.” 
"GA"—Gondola Car. This car has sides and ends open at top, 
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and drop bottom; suitable for general coal or ore trade, 
stone or general trade. 

"GE"—Gondola car having drop bottoms and drop sills; suit- 
able for general coal or ore or mill trade. : 
"GC"—Gondola Coke Car. Gondola car fitted with coke racks 

and having drop bottoms. 

*GD"—Gondola car having side-dump arrangement. 
*"GM"—Gondola Car. Suited to mill trade, having solid bottom, 
low sides and drop ends to facilitate twin shipments. 
CLASS “н.” 

"HM'—Hopper Car. Similar in general design to gondola 
car, having sides and bottom ends and open at top, equipped 
with hopper bottom and self-cleaning. 

“НТ”—Норрег (Twin). Similar to ordinary hopper, only 
equipped with two or more hopper doors instead of one. 

"HD'—Hopper car equipped with side-dump hoppers. 

“HC”—Hopper car equipped with coke racks. 

CLASS “F.” 

"FM'—Ordinary flat car for general service. This car has 
flooring laid over sills and without sides or ends. 

"FG'—Flat or gun truck car for special transportation of heavy 
ordnance. 

"FW'—Flat well-hole car for special transportation of plate 
glass, etc. This car is a flat car with hole in middle to en- 
mah lading to be dropped down on account of clearance 
imits. 

"FB"—Flat car having skeleton superstructure, suitable for car- 
rying barrels, known as “Barrel Rack Car.” 

"FL'—Flat logging car or logging truck. This is either an or- 
dinary flat car, or car consisting of two trucks fitted with 
cross supports over truck bolsters; the trucks connected 
by a skeleton of flexible frame and logs loaded lengthwise 
on cross supports. ‘ 

CLASS “т.” 

“ТМ”—ТапК car for general service. This саг is for general 
oil or liquid service, and consists of a steel tank mounted on 
frame or mounted directly on cradles over truck bolsters. 
It is equipped with one or two safety release valves, and 
is emptied by valves or valve at bottom. At the top is a 
dome, with or without manhole, and openings through 
which the tank may be filled. 

“TA”—Acid Tank. Of same general construction as oil tanks. 

“ТС”--ТапК car having glass or glass-lined tanks, for use іп 
hauling mineral waters and other special products. 

"TS"—Tanks for special commercial service. 

“TW"—Tank car having wooden tank, instead of steel, and 
used for water, pickles, etc. 

CLASS “м,” 

"NM"—Freight train service caboose for convenience of train- 
men. This caboose is mounted on four wheels and has 
lookout at top over roof. It is fitted with bunks or benches 
and a stove tor cooking and heating purposes, also tank for 
storage of drinking and washing water, and small tool stor- 
age boxes. 

"NE"—Caboose mounted on eight wheels and longer than four- 

wheel caboose, but of the same general design. 
CLASS "y." 

“УМ”—Уага Poling Car. This car used in hump classifica- 
tion and flat-yard classification. This car is usually fitted 
with small house for protection and benches, tool box and 
stove, a counterweighted pole on each side and running 
board or step near the ground for convenience of yardmen. 
It is protected with safety appliances and, when in use, 
coupled to an engine. 

"Y A"—Yard pick-up car for use of car droppers and yardmen 
in performance of their duty. It might be termed a “Саг 
Dropper's Car." It is protected by a house, around which runs 
a platform and railing, a long running board on sides near 
ground and is fitted with benches, tool box and stove. 

NorE.—The capacity of car can be shown by affixing two fig- 
ures after designating letter: for instance, “80” would mean 

80,000 pounds capacity; “10” would mean 100,000 pounds са- 

pacity; “бо” would mean 60,000 pounds capacity. Where tanks 

are in question the capacity numbers should indicate capacity 
in gailons instead of pounds. 
GENERAL SERVICE MAINTENANCE OF WAY EQUIPMENT CARS. 

“MWB”—Ballast Cars. All descriptions of cars used for the 
purpose of carrying ballast for the laying of new right of 
way and repairs. The car used generally for this work is 
of the gondola type, with side or center dump. 

“MWD”—Dump Cars. On the type of contractors’ car used for 
building up fills; the body of the car dumps, being raised by 
means of counterweight, air or hand power. 

"MWF"'-—Flat Car. Used for transporting rails, ties or bal- 
last and for storage of wrecking trucks, or gathering scraps 
along right of way. These cars аге at times equipped with 
low sides, about то or 12 inches high. 

"MWS"—Steam Shovel. Саг equipped with donkey engine 
housed in. Having a boom of wood or steel and the end 
of which is a shovel or scoop. It тау be propelled by its 


own power or by means of a locomotive and run as a car 
in freight trains, being equipped with safety appliances. The 
cubic capacity of shovels, in yards, can be indicated by fig- 
ures after classification letters. 

'MWW"'—Wrecking Derrick. А derrick used for wrecking 
purposes, having donkey engine to raise and lower booms 
and hoists; engine housed in and on separate platform with 
boom, is pivoted in center of car frame in order that it 
can be worked on either sides or ends; usually fitted with 
anchor beams to be used for heavy lifting. Fitted with 
safety appliances and propelled by means of locomotive. 
Lifting capacity in tons shown by means of figures. 

"MWU"—Witrecking Derrick. This derrick has boom and hoist 
fitted to frame of flat car and lifting done by means of 
hand power; propelled by locomotive. 

“MWV”"—Wrecking Derrick. This derrick has boom and hoist 
fitted to flat car and having drum at one end to furnish 
means of hoisting; steam furnished to donkey engine, run- 
ning drum, by means of flexible steam line from attached 

` locomotive; propelled by locomotive. 

“М\У/Т”—Тоо| and Block Car. А car used for carrying all de- 
scriptions of tool equipment and blocking. This car has side 
and end housings and roof, also end platforms. Тһеге are 
doors in sides and ends and usually windows. It is fitted 
inside with proper racks and boxes for storage of tools. 

"MWC"—Caboose and Tool Car. Similar to tool car, but 
having one end fitted up as a caboose, with bunks, stove 
and water storage, with or without lookout, and is used in 
either work or wrecking trains. 

“MWH”—Hand Car. This car is flat and mounted on four 
wheels and propelled by means of pushing, known as “Push 

r 


“MWL”—Hand Car. This is a small flat car, with or without 
seats, mounted on four wheels and propelled by means of 
cranks or hand levers. 

"MWG'—Section Gang or Track Inspection Car. Flat car, 
with or without seats or tool boxes, and equipped with sin- 
gle or double cylinder gasoline engine serving as motive 
power. 

The report of the committee was not discussed and on motion 


it was approved and referred to letter ballot. 


COUPLER AND DRAFT EQUIPMENT. 


Committee :—R. М. Durborow, Chairman, С. W. Wildin, Е. W. 
Brazier, T. H. Curtis, F. H. Stark, Thos. Roope, W. E. Symons. 


The standing committee on coupler and draft equipment sub- 
mitted the following report: 


SPECIFICATIONS. 


Sise of Eyelet for Lock-lift Device.—In order that the text 
of the Standards for Automatic Couplers may agree with Sheet 
23, it is necessary that the size of eyelet in locking device be 
added making the tenth paragraph on page 611 read, “That all 
couplers must have a І 1-16-inch eyelet for unlocking device 
located immediately above locking pin hole." 


Gauges for Knuckle Pivot Pins—The first sentence in the 
third paragraph of the specifications for : auto- 
matic couplers should be changed so as to include knuckle pivot 
pins, as follows: “Bars, knuckles, locking pins or blocks and 
knuckle pivot pins must be accurately made to gauges fur- 
mehed by the manufacturer,” in order to insure interchange- 
ability. | 

Use of Knuckle-throwing Devices.—The requirement provid- 
ing that the coupler must be equipped with an efficient knuckle- 
throwing device has now been a Recommended Practice for a 
period of five years, and nearly all of the modern couplers in 
use to-day arc provided with some form of knuckle-throwing 
device. While all of the knuckle-throwing devices in use are 
not as efficient as the committee believes they should be, it feels 
that this requirement should be advanced to Standard, incor- 
porating the following: "All couplers must be equipped with a 
knuckle-throwing device which will throw the knuckle com- 
pletely open from any position it may assume in service.” If 
this recommendation is adopted as Standard it should be em- 
bodied in the Standards in Section 4 of the Specifications for 
M. C. B. couplers after September 1, 1911, thereby giving time 
to the manufacturers of couplers which do not at present meet 
this requirement to improve their models to conform with this 
specification. 

Lock-bearing Area.—The question of adopting a minimum al- 
lowable area of effective bearing surface between the knuckle 
tail and lock, and stipulating that there shall be at least as 
much bearing between the lock and wall of coupler, has been 
presented to the committee, with a view of making that mini- 
mum as large as possible, in order to insure a better distribution 
of pressure and consequently a less rapid wear. The commit- 
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MACHINE FOR TESTING FRICTION DRAFT GEARS. 


tee suggests that 4 square inches be adopted as the minimum 
allowable area of these bearing surfaces. Of course, a larger 
bearing surface is desirable, but in fixing 4 square inches as а 
minimum at this time, the committee feels that no great hard- 
ship will be imposed upon manufacturers of existing types of 
couplers, and that as conditions improve this limiting area may 
be increased. 


1wist Gauge.—The twist gauge shown on the present M. C. B. 
Sheet "C" should be abolished, as it has not proven useful. 
After an extended trial it has been found that any distortion 
of the coupler which this gauge would indicate could easily be 
detected by the eye, and, therefore, the use of the gauge was 
discontinued. Най this gauge proven of benefit it would have 
received recognition long ago by being advanced to Standard. 


Shelf Brackets.—The committee desires to call the attention 
of the members to the fact that shelf brackets, designed to hold 
the uncoupling lever in a raised position, are still in use by a 
number of roads, on cars which are equipped with couplers 
conforming to the present standards. These brackets were to be 
abolished in accordance with the letter ballot of 1907 and, 
therefore, should not be allowed to remain on cars having 
standard couplers for the following reasons: 

First: That it destroys the feature of the lock set within 
the head of the coupler; in other words, when the lever is 
locked in a raised position it must be released again by hand 
before coupling can be effected. 

Second; The use of the inclined shelf bracket allows the 
rods to be locked in a raised position so that the chain is fre- 
quently taut. In case of couplers equipped with a knuckle- 
throwing device, when the knuckles are closed, the tail of the 
knuckle will strike the opener, and either bend it out of line 
or break the uncoupling chain. This is more pronounced in 
couplers where allowance is made for play of 3$ inch behind 
the tail of the knuckle, as recommended in the specifications. 


FRICTION DRAFT GEAR. 


General Review.—The report of the committee of last year 
called attention to two means of obtaining definite information 
desired concerning the performance of draft gears, namely, by 
means of a series of road tests with accurate recording appa- 
ratus, and the design of a laboratory testing apparatus which 
will subject the draft gears to approximately the same pres- 
sures and shocks received in service. 

After careful consideration, the conclusion was reached that 
the results to be obtained from both investigations could be 
combined in the latter, providing the action of the draft gears 
in such a laboratory testing apparatus would approximate ser- 
vice conditions, with the additional advantage of saving time 
and expense of making actual road service tests. 

To make a series of service tests would necessitate equipping 
trains composed of cars of various types with each kind of 
draft gear in turn, with resulting loss of time in applving each 
set of draft gears during a period when there may be a great 
demand for cars, to say nothing of the expense involved. 

The possibility of using a drop-test machine, using either the 
standard M. C. B. weight of 1,640 pounds or a heavier one, 
was considered, but the action of the draft gears under the 
forces of impact delivered by such a machine was found to 
differ greatly from their action in service, making this form of 
drop test undesirable. Қ 

The use of any kind of static machine would be unsatisfac- 
tory, because the load is applied slowly and does not approxi- 
mate service conditions. 


Draft Gear Testing Machine.—In order to place the draft 
gears in a laboratory testing machine so as to undergo ser- 
vice conditions, a machine has been designed on the principle 
of the double pendulum, of which the illustration shows the 
general arrangement. 

Each pendulum weighs 210,000 pounds, which represents the 
probable maximum weight of a car and lading which will be 
encountered in service. 

Provision is made for swinging each pendulum through an 
arc sufficient to give a maximum speed of fifteen miles per hour 
when at the lowest point of swing, so that with one pendulum 
at rest and one in motion speed up to that limit is obtainable, 
and with both pendulums in motion a maximum speed at the 
point of contact of thirty miles per hour is available. 

By using the pendulums many uncertain variables are elim- 
inated, such as the motion between trucks and car body, the 
shock absorbed by the truck springs, resistance offered by wheel 
flanges on curves, etc., which would interfere with satisfactory 
observation in a road service test. 

The resistance offered to each blow and the force of the 
blows delivered at the different speeds is constant for each 
draft gear. making the results directly comparable. 

In the illustration a draft gear is shown mounted in one pen- 
dulum, the other being simply a solid weight with a buffing sur- 
face provided at the end. The draft gear to be tested is equipped 
with a dummy coupler shank having a flat face which. is just 
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in contact with the buffing surface on the other pendulum, when 
both pendulums are hanging at rest. 

The movement in either direction of both pendulums, and 
the movement of the coupler shank in the carrier iron, that is, 
the movement of the draít gear, in either direction, are to be 
accurately recorded by an oscillograph having a suitable time 
element, so that distance, velocity and acceleration at any point 
of swing or recoil can be determined. The records of the 
motions of the pendulum are obtained electrically from a contact 
point on each pendulum passing over a series of fixed contacts 
in the path of swing. The record of the motion of the draft 
gear is obtainable in a like manner through each Y$ inch of 
travel by a contact on the dummy coupler shank passing over 
a series of fixed contacts in the carrier iron. 

Тһе pendulums are drawn back to the proper starting posi- 
tions to give any desired speed, by motor-driven cables, fas- 
tened to the weights by hooks which can be released simul- 
taneously by one electric key. Тһе same key which releases 
these hooks starts the motion of the oscillograph. 

Theoretically the difference between the sum of the travels 
of the pendulums from the point of release to the point of con- 
tact, and the sum of their recoils, will be a measure of the 
shock absorbed by the draft gear, and, therefore, of the effi- 
ciency of the draft gear. Thus, а draft gear having а low 
recoil would indicate a high absorption of shock and vice versa. 

The pendulums are necessarily built-up weights, consisting of 
cast-iron segments, machined to a smooth fit, held together 
with tie bolts and the longitudinal framing to which the trun- 
nions for the hangers are fastened. Provision has been made 
in the striking end to accommodate all the types of draft gears 
to be tested. 

The committee regret that they have been unable to perfect 
the machine in time to have had a series of tests made during 
the past year, but expect to have the machine set up and make 
a series of tests of all kinds of friction draft gears now on the 
market, submitting a complete report at the convention of 
the year 1011, on the efficiency of friction draft gears. 


There was no discussion of the report which was accepted and 
referred to letter ballot. 


FREIGHT CAR TRUCKS. 


Committee .—A. Stewart, Chairman; J. J. Tatum, A. S. Vogt, 
J. F. DeVoy and G. A. Hancock. 


The subjects relating to freight car trucks, which the commit- 
tee have had under consideration, are as follows: 

To investigate and submit recommendations as to what changes 
in limits of axles are necessary to make them suitable for cars 
of 65,000 and 9o,000 pounds capacity. 

To reconcile the discrepancies existing between the measure- 
ment of the wheel seat of axle "B," on Sheet M. C. B. 7, and the 
condemning limits shown in Rule 23 of the Rules of Interchange. 

To consider whether any revision of the present specifications 
for steel axles is necessary. 

To consider whether any revision of the drop test for iron 
axles 15 necessary. 

We are of the opinion that no intermediate sizes of axles dif- 
fering from the “А,” “В,” "C" and "D" standards of the M. С. 
B. Association should be recommended. These standards have 
been so universally adopted in the States and Canada that it is 
the opinion of the committee that axles designed for the small 
difference in capacity suggested would only lead to confusion. 

The second subject is a matter that involves discrepancies 
between the first and second tables under this rule, the first table 
having been inherited from the old rules in existence before the 
axles were redesigned and put in their present form. The second 
table under this rule, where the diameters are given in connec- 
tion with maximum weights, was prepared following the method 
for calculating diameters of axles recommended by a committee 
in 1896. This was done with the idea that the practice of mark- 
ing maximum weights would replace the marking by capacity, 
and is considered necessary for certain classes of cars, such as 
tank cars, etc. If the diameters given in the first table, which 
refer to capacity of the car, were brought up to correspond to 
those in the second table, it would result in a large number of 
the older equipment being refused at interchange points. For 
this reason, it is the opinion of the committee that Rule 23 
should remain as at present. 

Since the original specifications for steel axles were compiled 
and worked up, considerable data has been accumulated, not only 
from the service of the axles, which, as far as we can ascertain, 
have been exccedingly satisfactory, but by the steelmakers, who 
are offering data of various kinds, which indicates that a change 
in the composition of the steel will possibly be advisable to still 
further improve the axle. This refers particularly to the intro- 
duction of a higher percentage of silicon, which a few years ago 
was seriously objected to on account of manufacturing difficul- 
ties. However, in recent revolution tests, it appears the addition 
of silicon has doubled and in some cases quadrupled the life of 


the specimen under standard conditions of tests. This work is 
being continued, and probably in another year will be completed, 
but at present the committee is of the opinion that it would be 
unwise to make any change in the present axle specifications. | 

It scems the original committee which drew up the existing 
specifications for iron axles was quite aware of the fact that, so 
far as deflections under the drop tests were concerned, it was 
doubtful whether iron axles would meet the specifications, and 1t 
seems to have been its idea to discourage their manufacture. As 
proper wrought-iron scrap, suitable for the manufacture of axles, 
is becoming more and more difficult to obtain, and fewer of them 
are used each year, it is the opinion of the committee that no 
changes should be recommended in the present specifications. 


There was no discussion or action on this report. 


SALT-WA TER DRIPPINGS FROM REFRIGERATOR CARS 


Committee :—M. К. Barnum, Chairman; С. W. Lillie, W. Е. 
Sharp, E. W. Pratt, D. C. Ross, W. C. Arp, P. Maher. 

The committee made a series of tests during the hot weather 
of last summer, the results of which are plotted on the chart, 
Fig. 1 (not reproduced). These tests justify the committee in 
making the following recommendations: | 

АП salt-water drippings should be retained in the ice tanks and 
drained off only at icing stations. 

The total capacity of drain openings should not exceed the 
capacity of traps, and the capacity of both drains and traps 
should be sufficient to release all drippings within the time limit 
of icing the train. | . 

The mechanism adopted for handling drain valves should be 
simple and positive, and so designed as to insure closing the 
valves before hatch plugs can be returned to their places. 

Salt drippings should be conducted from ice tanks through the 
drain valves above described and thence to the outside of cars 
through the regular traps and drain pipes. | | 

Тһе packing companies have co-operated with the committee 
in their investigation, and have expressed their willingness to 
put into effect the practice recommended by your committee, if 
these recommendations meet with the approval of the Master 
Car Builders’ Association. NE 

In addition to the subject of “Salt-water Drippings," the Secre- 
tary of this Association has turned over to the committee cor- 
respondence from the Railroad Refrigerator Service Association, 
suggesting the following questions: | 

I. The uniform height of refrigerator cars from the rail to 
the floor. | 

2. The adoption of a standard drip cup for refrigerators. 

. Relatively small ice tanks. | 

The Railroad Refrigerator Service Association has not pre- 
sented sufficient data to show the necessity for special action on 
these subjects, and the amount of information which the com- 
mittee has been able to obtain indicates that any difficulties 
which may have been experienced from these features of refrig- 
erator cars are due rather to old designs than to prevailing 
practice. " 

Therefore, if it is the desire of this Association to have these 
questions investigated, we would recommend either that a special 
committee be appointed for the purpose, or, if preferred, that the 
present Committee on Salt-water Drippings be continued for the 
work. 


Discussion—The report was highly complimented, and Mr. 
Pratt reported the very gratifying co-operation of the private car 
owners who posses about 99 per cent. of the cars of this kind. 

Action—Referred to letter ballot, committee discharged. 


REPORT OF COMMITTEE ON CONSOLIDATION, 
MEMBERS OF COMMITTEES. 


American Railway Master Mechanics’ Association.—D. F. 
Crawford, Н. H. Vaughan, G. W. Wildin. 


Master Car Builders’ Association—F. H. Clark, W. A. Net- 
tleton, C. A. Schroyer. 


Apart from any legal questions, it may be, we consider, granted 
that neither the Master Car Builders’ nor the Master Mechanics’ 
Association would agree to being absorbed by the other. Both 
have a long and honorable history. Founded in 1867 and 1868, 
respectively, each has accomplished magnificent results in the 
investigation of the multitude of problems that have arisen in 
the gradual development of American railway rolling stock, and 
in the determination of national practice in design and operation. 
Both are to-day progressive and successful. There is no question 
of either needing the assistance of the other to ensure its con- 
tinuation or development. They stand as pre-eminent examples 
of voluntary associations of men employed by the railway com- 
panies of the country who have labored and studied for the 
benefit of those companies as a whole. 

Such being the case, if it be decided that, for the benefit and 
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convenience of the members of these associations, it is advisable 
that their work be continued by one united society in place of two 
separate ones, the only feasible plan would be to iun a new 
association to take the place of the two older ones, and inde- 
pendently and voluntarily terminate their existence. Тһе legal 
questions involved in such proceedings require investigation, 
and it is possible that technically some different arrangements 
would have to be made. This is not, however, material, and we 
assume that the question for discussion is not that of absorption 
or consolidation, but the formation of a new and united associa- 
tion, which, including in its members employees of both the car 
and locomotive departments of our ftailways, may be called The 
American Railway Mechanical Association. 

A change of this kind is important and should, we believe, if 
carried out, be only made after the most careful consideration. 
There are, no doubt, however, powerful reasons in favor of such 
a movement; reasons which have developed from the change 
which has taken place in the organization of the mechanical de- 
partments of the railway companies themselves during the exis- 
tence of the two associations. 

The appointment of a joint official in charge of both car and 
locomotive departments has led to the same men being largely 
in charge of the design, construction and maintenance of Бо 
cars and locomotives. The consequence is that men are attend- 
ing the Master Car Builders’ Association in connection with car 
matters, and the Master Mechanics! Association in connection 
with locomotive matters. To a great extent, therefore, the 
reasons that previously existed for the maintenance of two sep- 
arate associations have been gradually removed. There is, no 
doubt, still a considerable feeling in favor of their retention, and 
it was voiced very clearly by President McKenna in his address 
to the Master Car Builders’ Association last year.* 

Mr. McKenna’s remarks undoubtedly require the most careful 
consideration. They may be regarded not only as a personal 
opinion, but as expressing that of a large proportion of the mem- 
bership of the association over which he presided. They describe 
the Master Car Builders’ and Master Mechanics’ Association as 
having separate and distinct fields of action; the Master Me- 
chanics’ as being technical in its nature, while the Master Car 
Builders’ has rather that of a legislative body. There is, no 
doubt, a great deal of truth in these distinctions, and yet it is 
questionable whether they do not refer rather to conditions 
existent in the past than those of to-day. The legislative nature 
of the Master Car Builders’ Association is entirely caused by 
the successful action of a voluntary association in organizing the 
rules governing the interchange of equipment between the railway 
companies of the country. These rules have been so wisely 
drawn and íairly administered that, without any direct powers 
having been granted to the associations by the railway companies 
officially, their accedance has in practically all cases been obtained, 
and the Master Car Builders’ Association is to-day recognized 
as the organization empowered to formulate regulations required 
to enable the transfer of cars from road to road with the greatest 
dispatch consistent with the respective interest of owner and 
user. This has been but one part, however, of the work of the 
Association, although it has been so well done that it has secured 
the admiration and endorsement of all railway managements and 
has led to this being regarded, perhaps, as its greatest field of 
usefulness. Тһе other, and equally important, part has been 
that of a great technical society specializing on subjects con- 
nected with the car department and thus supplementing the work 
of the Master Mechanics in the locomotive field. The subjects 
being investigated by committees this year are, with the excep- 
tion of those pertaining to the interchange of cars, just as much 
the work of a technical association as are those in the Master 
Mechanics’ Association. The condition actually is that two large 
enginering societies are in existence: the one investigating matters 
connected with the design, construction and maintenance of loco- 
motives, the other with similar subjects for cars, while the latter 
at the same time determines the rules governing the interchange 
of equipment. 

+ * * ж ж ж ж ж ж » 


The conclusion is evident that the distinction between the 
work of the two associations is only in kind. It is not a distinc- 
tion that necessitates the employment of different men with dif- 
ferent training, belonging to different departments of the гай- 
ways. Each is engaged in a portion of the work of the mechani- 
cal department, with the same men in charge, interested in the 
subjects discussed in each and bearing their share of the investi- 
gations and experiments in both. 

It is difficult, therefore, to-day, to justify the continuation of 
two separate associations on the ground of the difference in their 
fields of work or the variation in their memberships. Тһе 
strongest opposition to such a change is in the statement made 
by Mr. McKenna: "Unless improvement is possible, change 
should not be favored." Apart from any question of sentiment, 
it is a serious matter to disturb the successful operation of over 
forty years. The question for consideration is really whether 
the attendant advantages are sufficient to justify the change, 


* See AMERICAN ENGINEER, July, 1909, page 289. 


. Course. 


The most important is the possible saving in time. Under the 
present arrangements, to attend the first convention means, for 
the majority of our members, that they must leave home on the 
Monday or Tuesday night, and, if they stay for the second, they 
cannot return until the Thursday or Friday of the succeeding 
week. Practically, therefore, attendance at both conventions 
means that two weeks must be given up to the work, and, under 
present conditions, this is frequently more than сап be spared, 
important as these conventions are recognized to Бе. 


The existence of one executive committee in place of two 
would reduce the demands on the time of the men enaged in 
carrying on the business of the associations, and would facilitate 
the work of selecting subjects for investigation by committees 
and the names of the members composing them. "Under present 
conditions, it is practically necessary to hold the meetings of 
the two executive committees either jointly or in communication 
with each other, both for this purpose and for business connected 
with the carrying out of the convention arrangements. Опе 
executive committee would be more efficient in handling any 
matters connected with both car and locomotive departments than 
are two, and, if selected from various sections of the country, 
would form a strong and representative body for any work in 
which their services might be of use. 


The discussion of similar subjects in two associations woulc 
be done away with. Apart from the committees on Consolidation 
and Arrangements, there are to-day three subjects, Safety Appli- 
ances, Lumber Specifications and Train Brake and Signal Equip- 
ment, which are being investigated by committees from both 
associations. In two cases the membership of the committees is 
practically the same, a recognition by the executive committees 
of the desirability of reducing as much as possible the time 
demanded from our members in carrying on this work. There 
are other subjects on which committees have been appointed on 
which joint action would logically be required, were it not for 
the recognition of the unnecessary work involved in considering 
the same subject in both conventions. Тһе time has largely 
passed when one practice obtained in the car and another in the 
locomotive department unless there is a good and valid reason 
for the difference. The agreement on a uniform practice, if 
possible, ог the accceptance оѓ ‘а reason for divergence, can be 
far better discussed in one association than in two, apart from 
the saving in the time of the members of the committees, the 
duplication of reports and experiments. 

In a joint convention the time allotted to the various subjects 
could be better allotted than when the two are separate. The 
work in each varies from year to year, and, while, no doubt, it 
has a tendency to increase, there is sometimes a question whether 
the investigation of a subject is not carried out in order to 
arouse interest in the convention, rather than on account of its 
pressing necessity. With one executive committee the subjects 
could be determined on with less reference to the time at dis- 
posal and with more consideration to their relative importance. 
It would also be possible and advantageous to avoid the ten- 
dency to hurry. ће discussion оп what may have proved to be a 
more important and contentious subject than was anticipated, 
which now frequently occurs in order to enable the programme 
to be completed on time. With double the time at their dis- 
posal, the meeting could give each subject the attention it re- 
quires, and gain on a subject which did not develop the expected 
discussion the additional time occupied on one which exceeded 
expectations. 

The committee was not instructed to draw any conclusions as 
to the desirability or otherwise of forming a new association, and 
has intended to present the arguments for and against that 
It was also instructed to prepare a constitution for a 
new association, and considers that one modeled after that 
adopted by the Master Car Builders’ Association last year, with 
certain modifications to render it applicable to a joint association, 
would be most suitable. It is appended. 


Discussion—This subject brought out the liveliest discussion 
of the whole convention. A number of arguments were ad- 
vanced against any consolidation of the two associations. Among 
these was one from Geo. L. Fowler, who thought that to combine 
all of the work into one week of continuous sessions would de- 
crease the efficiency of the members at the later sessions. Mr. 
Schroyer mentioned the possibility of there being little time 
available to study the exhibits if the conventions were held 
within a single week. 

Opposed to these ideas were Mr. Wilden, Mr. Gaines and 
Mr. Vaughan. The latter, as a member of the committee, pre- 
sented the whole matter in a very clear-cut way, saying in part: 

“The only way we can look at this matter is that the consoli- 
dation of the car and locomotive departments under one heading 
has already been effected on the majority of railroads. The 
question of the advisability of that consolidation is one that we 
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did not consider; we have to take things as they are and not as 
we might like them to be. 

“Т am not by any means prepared to advocate the advisa- 
bility of the consolidation of the car and locomotive depart- 
ments. I do not think that is the question at issue. The chief 
question is, whatever our opinions of the matter may be, that 
on the majority of roads the car and locomotive departments 
are under the charge of a mechanical officer. They are two 
different departments, it is true, but they are under one general 
superintendent. We have to admit, from the facts which exist, 
that a large majority of the railroad companies have felt that to 
be the advisable method. It seems to me that the general feeling 
of a railroad executive is that he wants a mechanical officer to 
look to for the direction of both car and locomotive matter;. 
He has his operating man on operating matters, his accounting 
man on accounting matters, a chief engineer on permanent way 
matters, and the chief executive of a railroad wants his me- 
chanical man on car and locomotive matters; in other words, on 
most of the railroads of this country a mechanical department 
has been organized, and the car and locomotive departments 
have been merged into and combined in it. 

*Mr. Wildin has called your attention to the fact that we 
have mostly locomotive men on a great many of the commit- 
tees of this association. I do not like that way of putting it. I 
must disagree with Mr. Wildin. I would say that the mechani- 
cal department is represented by a large number of men on the 
committees of the M. C. B. Association, and that a large number 
of the same men are on the committees of the M. M. Associa- 
tion. I also call your attention to the fact that your presidents 
and vice-presidents are men equally eligible to be officers of either 
the M. €. B. Association or the M. M. Association, and to a 
large extent the same men are interested to-day in both organi- 
zations. As Mr. Hennessey said, the car department is the de- 
partment on the railroad that entails the expenditure of the most 
money. I do not think there are any railroads concerning which 
this is not true, and the consequence is that the officer in charge 
of the mechanical department of the railroad is practically com- 
pelled to attend the meetings of the M. C. B. Association on ac- 
count of the large amount of interest he has in its meetings. 
He may have been a car man originally, or he may have been 
a locomotive man originally, through whichever line he has 
come up, he is obliged to take a deep interest in the conven- 
tion of the M. C. B. Association because the proceedings of 
that association affect his road to such a vital extent. 

“I cannot but feel that the tendency has been for the meet- 
ings of the M. M. Association during the past few years to 
suffer from the fact that mechanical officers have been called 
upon to attend the M. C. B. Association on account of the im- 
portance of the subjects discussed at its meetings, and also on 
account of the spreading out of the time occupied by these two 
associations. It has been a quite frequent occurrence that these 
men have been obliged to go home, after attending the meeting 


of the M. C. B. Association, and neglect the meeting of the other. 


association. 

"My feeling very keenly is that the M. M. Association is the 
one that needs this consolidation more than the M. C. B. Asso- 
ciation. The M. C. B. Association has an amount of business 
interest to the railroads that compels the atténdance of the 
mechanical department officers, while the M. M. Association, 
being more technical in its character, naturally suffers through 
the lack of attendance of these representatives and their failure 
to take the same interest in its proceedings which they take in 
the proceedings of the other association. 

“Аз far as the question of time is concerned, I do not want 
to paint any picture of how good an association we might have, 
or how much time would be saved, but I do feel that one asso- 
ciation would be stronger and would have certain advantages 
over two. I do not think we would be straining beyond the 
breaking point by attending a convention in one week, instead 
of spreading it over two weeks, or what practically amounts to 
two weeks. It seems to me, if the associations were consoli- 
dated, that the man who is chiefly interested in locomotive sub- 


jects would stroll out and have a look at the exhibits while the 
question of the splicing of sills was being considered in the 
convention. On the other hand, the car man might not be inter- 
ested in the question of superheat for the locomotive, and while 
that subject is being discussed he would have an opportunity to 
look at the exhibits. I firmly believe that the attendance at the 
exhibits would be improved by holding the convention within 
the period of one week. 


"It is a question in my mind as to whether the vote of the 
membership as a whole is constitutional, whether an amendment 
to the constitution would not have to be introducdd to make 
such a vote effective. I must confess that I do not understand 
the legal standing of the M. C. B. Association, and I do not 
know that anybody else does. All these questions will have to 
be considered. Му feeling, personally, is that Mr. Schroyer's 
motion is an exceedingly wise one, and it is exactly what should 
be done with this report—action on it should be delayed for a 
year to give everybody a good chance to think it over and come 
to some conclusion about it. It is too serious a thing to jump 
into without proper study. Тһе committee never desired any 
such action as would bring the consolidation about rapidly. All 
we expected was that the matter would be carefully considered, 
and carried along for a year or two, so that everybody inter- 
ested could have a full and unlimited opportunity to thresh it 
over and see whether or not such a thing was desirable. 

“Т believe we should add to Mr. Schroyer's motion, that the 
matter should be laid over for a year and, also, that it should 
be referred to the executive committee for further report and 
consideration, so that the committee may be in position to look 
up the legal questions concerning which, owing to a good many 
delays, we were unable to obtain any information. They might 
also look up the action that could be taken if a consolidation is 
deemed desirable. I think that is a matter for the executive 
committee to deal with. We were unable to do it on account 
of the delays in getting the consensus of opinion of the various 
members of the executive committee, and there again is an 
instance of the desirability of one good, strong executive com- 
mittee. We took quite a lot of time in securing the consent of 
the executive committees of the two associations in order to 
procure authority to secure legal advice in the matter." 

Action—The motion that the subject be laid on the table for 
another year, that the executive committee of the association be 
instructed to consider the legal and other aspects necessary to 
put the matter through, and that the members be given an oppor- 
tunity to further consider the matter was carried. 


TANK CARS. 


Committee :—А. W. Gibbs, Chairman; С. М. Bloxham, S. К. 
Dickerson, J. W. Fogg. 


In the report of the committee to the last convention, attention 
was directed to tank cars constructed without side sills, on which 
no means are provided for jacking to facilitate handling in de- 
railment and repairs. 


In order to determine the necessity for these jacking castings, 
tests were made with a loaded tank car, limit weight 132,000 
pounds, fitted with continuous center sills, but no side sills, and 
not equipped with jacking castings; also with a loaded tank car, 
limit weight 132,000 pounds, constructed with reinforced shell}, 
having no center sills or side sills, and not equipped with jacking 
castings. 


In addition to these tests made by the committee as a whole, 
the individual members of the committee looked into the mat- 
ter at their home shops, and, while they found comparatively few 
cases where it was necessary to jack loaded cars, not equipped 
with side sills, for the removal of wheels and still a lesser num- 
ber for the removal of trucks, the consensus of opinion is that 
jacking castings are desirable to promote safety in doing the 
work, aside from the question of additional labor involved when 
these cars are not equipped with suitable jacking castings. The 
most suitable location would seem to be at the body bolster. 


Inastnuch as there are freight cars of other types in service 
which should also be provided with suitable jacking castings, on 
account of the present difficulty experienced in jacking up cars 
not equipped with side sills of sufficient section to withstand the 
pressure of the head of the jack, this question becomes one of 
general importance, and the committee would, therefore, recom- 
mend that a special committee be appointed to go into this ques- 
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tion generally, so that any Recommended Practice adopted wiil 
cover the whole situation. 

With this question eliminated, the work of the Tank Car Com- 
mittee is practically concluded, and, as the provisions of the Tank 
Car Requirements have now been Recommended Practice for a 
number of years, the committee would recommend that the pres- 
ent Recommended Practice be advanced to Standard and the 
committee discharged. 

Inasmuch as the various railroads are now printing their own 
tank-car circulars, we think it would be advisable for the M. C. B. 
Association to have them printed in pamphlet form, so that they 
can be purchased by the various members at a nominal sum, the 
same as the Interchange Rules and the Loading Rules. 


It was voted to submit the present recommended practice for 
tank cars to letter ballot for adoption as a standard. 


TRAIN BRAKE AND SIGNAL EQUIPMENT. 


L—LAKE SHORE EMERGENCY BRAKE TESTS. 


Committee :—A. J. Cota, Chairman, Е. H. Scheffer, В. К. 
Reading, E. W. Pratt, R. B. Kendig, T. L. Burton, B. P. Flory. 

Representatives from several railroad companies having under 
construction heavy steel passenger equipment cars proposed to 
the executive committee of this Association, during its con- 
vention last year, a subject requiring the immediate consideration 
of the Committee on Train Brake and Train Signal Equipment, 
namely, The definition of proper air-brake equipment for passen- 
ger cars weighing 130,000 pounds or over." 

The Committee on Train Brakes and Signal Equipment was 
accordingly summoned to attend a joint meeting of the commit- 
tee and representatives from various railroad companies and 
manufacturers directly interested in the subject, at the Union 
Station, Pittsburg, July т, 1909. 

There were present at this meeting representatives from the 
Pennsylvania Railroad System, New York Central Lines, Balti- 
more & Ohio Railroad, Pullman Company, American Brake Shoe 
& Foundry Company, American Brake Company and Westing- 
house Air Brake Company. Other brake manufacturers were re- 
quested to have representatives present, but failed to do so. 

А. W. Gibbs, С. S. M. Р., Penna. К. В. Со., was elected chair- 
man of the meeting. The object of the meeting was, on the 
request of the chairman, explained by Mr. А. L. Humphrey, іп 
effect that some hundreds of passenger cars contracted for early 
delivery would be of such weight as to have practically outgrown 
the foundation brake rigging of to-day, and a radically new 
design was imperative. However, it would be too late for con- 
sideration after the next Master Car Builders’ convention. The 
heavy cars contracted for would soon be delivered and brake 
designs must be decided upon at once. It was further brought 
out that until five years ago the maximum weight of cars approx- 
imated 90,000 to 110,000 pounds, and with such cars it was found 
necessary to employ 16-їпсһ or 18-іпсһ brake cylinders. Тһе 
leverage ratio used was as high as 9 to I, which is the recognized 
maximum ratio of leverage permissible; the 18-inch cylinder 
would provide for cars of maximum weight up to 127,000 pounds. 
For cars above this weight it will be necessary to increase either 
the leverage ratio or the cylinder power. Cars now under con- 
struction will weigh from 140,000 to 150,000 pounds and even 
more, which makes it necessary to redesign foundation brake 
rigging so as to provide a suitable brake. 

Manufacturers could probably meet the conditions by employ- 
ing a 20-inch brake cylinder. This, however, is very objection- 
able from many standpoints. It would involve the question of 
clearance space underneath the car, severe horizontal stresses in 
car bodv members, increased cylinder leakage, it being quite im- 
possible to obtain packing leathers of sufficient uniformity to pre- 
vent excessive leakage, and the pistons, rods and lever would 
become so heavy that it would require some fifteen or twenty per 
cent. of the brake power to move them. It was felt, therefore, 
that the 20-inch brake cylinder 35 impracticable. 

If not a 20-inch cylinder, it would necessarily call for two 
cylinders of an approximate equal area, say two 14-inch cylinders, 
one on each end of car. This would mean a complication in the 
way of double equipments, which should receive careful consid- 
eration on the part of the Master Car Builders’ committee and 
railroad representatives present. It would also be quite difficult 
to operate the two equipments with one triple valve. 

Another proposition would be to place the entire apparatus on 
the trucks, using either a single or two cylinders of equal area, 
which method, if considered desirable, would require flexible 
connection between the brake pipe and the cylinders. 

Another method would be to use the clasp brake, requiring two 
brake beams or four shoes to each pair of wheels. There are, 
however, many objections to this design also, and it is very 
questionable whether the acknowledged theoretical advantages of 
the clasp brake would be considered practicable. 

Another scheme would be to permit an increase of piston travel 
by lengthening the brake cylinder. This is also objectionable on 
account of the undesirable angularity of levers thus involved. 


The matter can, therefore, be resolved into five propositions, 
as follows: 


I. А 20-inch diameter brake cylinder, with increased packing 
leakage. 


. 2. Two brake cylinders per car, which would probably make 
it necessary to provide two complete brake equipments, including 
triple valves, etc., whether applied to the car body or trucks. 


3. Clasp brakes, meaning the application of two brake shoes per 
wheel, one on either side. This method would probably provide 
ample braking power for a 150,000-pound car using an 18-inch 
diameter brake cylinder, with a leverage ratio of 9 to 1. 


4. Increased length of an 18-inch brake cylinder, and conse- 
quent longer piston travel, with an increased leverage ratio and 
objectionable angularity of levers. 


5. Two brake cylinders of equivalent area to one 20-inch cylin- 
der applied one to each truck. 

Further discussion of the subject proved it to be a quite live 
one. The demands for heavy high-speed passenger service have 
developed a class of equipment, whether of steel or of composite 
steel and wood construction, whose requirements demand unit 
weights of cars far in excess of that required even five years ago. 

The brake apparatus has not kept pace with the increased 
weights and speed of the modern passenger train. Contributing 
factors which make necessary a different treatment in the appli- 
cation of braking or retarding force than that heretofore prac- 
ticed are, briefly: 

I. Increased unbraked locomotive weight. 

2. Increased train momentum. 

3. Increased brake rigging deflection and false motion, due to 
severe stresses in car members and other causes, which greatly 
increase the piston travel. . 

4. Increased brake leverage ratio, with consequent increased 
piston travel and lower maximum cylinder pressure. 

5. Increased time to obtain brake effectiveness, on account of 
large cylinder volumes. | 

6. Decreased brake shoe coefficient of friction, due to greater 
brake shoe pressures and speeds. 

7. Possible breaking down of the brake shoe under the severe 
conditions imposed. | 

It was the sense of the meeting that the problem should at 
once be considered from both a practicable and theoretical stand- 
point, and accordingly a sub-committee, composed of Mr. A. J. 
Cota, T. L. Burton and D. F. Crawford, was appointed, to deter- 
mine the scope of and establish a basis for the investigation. The 
following resolutions, as submitted by this committee, were 
unanimously adopted by vote of the railroad representatives 

resent : 

ы “Resolved, That it is the sense of this meeting that the air 
brakes provided for the heavier passenger cars now building shall 
be of such design, proportion and capacity as to enable trains 
of the said heavier passenger cars to be stopped in practically the 
same distance after the brakes are applied as is now the case 
with existing lighter cars; and be it further | 

"Resolved, Тһас for the use of this committee and others in- 
terested in making calculations, we suggest that it be assumed 
that the theoretically desirable stop is one which required the 
space of not over 1,200 feet after the brakes are applied, the 
speed of the trains at the time of the application of the brakes 
being sixty miles per hour." | 

Another sub-committee was then appointed, composed of 
Messrs. W. Е. Keisel, Jr, К. B. Kendig, С. S. Knapp, W. V. 
Turner and F. W. Sargent, to make recommendation as to the 
maximum load per brake shoe, from which figure would be cal- 
culated the percentage of retardation necessary and also to make 
recommendations as to the number of shoes per car for different 
weight of cars. 

The sub-committee was continued for a meeting of the repre- 
sentative committee, at which time they were to report on the 
following questions: 

I. Allowable pressure per shoe. | 

2. Arrangement' of cylinders and number of shoes for eight- 
wheel cars weighing 90,000 pounds and over. 

3. Arrangement of cylinders and number of shoes for twelve- 
wheel cars weighing 120,000 pounds and over. | 

4. Recommendations as to limit of capacity and deflection of 
brake beams where used on above cars. 

s. Recommendations as to arrangement of hand brakes. 

A brief synopsis of their report follows: 

1. Е. W. Sargent, chief engineer of the American Brake Shoe 
& Foundry Company, assisted by R. C. Augur, then of the West- 
inghouse Air Brake Company, made a number of tests at the 
former company's laboratory, Mahwah, N. J. for the purpose 
of determining the mean coefficient of friction between wheel and 
shoe with M. C. B. Standard dimensions for plain and chilled 
cast-iron shoes. Тһе results of the tests indicated that the mean 
coefficient of friction as high as IO per cent. could probably be 
realized in service. | 

Based on these tests, it was the opinion of the committee that 
the maximum pressure per shoe should be set at 18,000 pounds, 
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or 400 pounds per square inch, and that in no case should these 
pressures be exceeded. 

2. It was agreed that the stop distance should be measured 
from the point where brake application is made, and that allow- 
ance would, therefore, have to be made in the calculations by 
deduction from the length of stop for the lapsed time before 
the brake became effective, estimated at two seconds, or a trav- 
ын distance of 176 feet, at the initial speed of sixty miles per 

our. 

3. In order to determine a basis on which to consider the brake 
power of the cars themselves, an ideal train, consisting of one 
locomotive and six cars was selected. It was agreed that the 
total weight of cars in the ideal train should be considered as 
being twice the weight of locomotive and tender. Іп other 
words, the weight of locomotive and tender should be one-third 
the weight of the entire train. Previous tests seemed to indicate 
that the effectiveness of brake on locomotive and tender is dc- 
cidedly less than on cars. In some previous tests, when engine 
was disconnected immediately before brake application, the dis- 
tance in which the locomotive came to a stop was nearly twice the 
distance in which cars stopped. It was decided, therefore, to class 
the effectiveness of locomotive and tender brake at one-half that 
of the cars. Taking the car effectiveness at 100 per cent. and the 
locomotive at 50 per cent., and assuming the train composed of 
three unit weights, the brake effect of the ideal train would be 
in the ratio of 250 to 300, or as 5 to 6, as compared with the 100 
per cent. effectiveness of the cars. It was assumed, therefore, 
that a greater car retarding force would be necessary in the 
proportion of 6 to 5 than that necessary to stop the cars alone 
in that distance. 

4. А further increase in the retarding factor for the cars is 
required to compensate for the load on cars, which was esti- 
mated as 7 per cent. of the light weight of train. It was thought 
advisable to apportion this load over the train as follows: 

Sleeping cars, 3 per cent. of light weight of cars. 

Coaches, 10 per cent. of light weight of cars. 

Load cars, 15 per cent. of light weight of cars. 

S. With the foregoing data and assumptions determined, the 
required retarding force in terms of weight of car could be found 
as follows: 

Е = retarding force. 

s = desired length of stop in feet. 


w = weight of car. 
V = velocity in feet per second. 
5(s—2V) 
а) S= = compensated length of stop in feet, allowing for 
6 elapsed time to brake effectiveness, and also 
for the effect of the unbraked weight of loco- 
| motive. 
1= lading allowance to be added to w, 
.03w for sleeping cars, 
.10w for coaches, 
.15w for load cars. 
(2) Wzcw-l 
g — acceleration of gravity — 32.2. 
Then for the work to be done, р 


(3) FS = work = ИМУ?, and where М = — 
W ү? E 
2g S 

6. The coefficient of friction of the brake shoe against wheel 
was decided as 10 per cent. The efficiency of the brake rigging 
was assumed from previous tests to be 85 per cent. 

For cars equipped with brake beams the ratio of maximum 
cylinder pressure to maximum shoe pressure should not exceed 
9; for cars without brake beams this ratio should not exceed 
9.63; the maximum shoe pressure to be 18,000 pounds, as pre- 
viously stated. 

Based on these figures, the maximum car weight for single shoe 
рег whecl conld be determined from the formyja. 

If brake beam release springs or other devices materially 
affecting the cfrciency of the brake gear are used, suitable allow- 
ance should be made. 

7. It was recommended that brake beams used on these cars 
should not deflect more than 1-16 inch under maximum emer- 
gency brake load, and that such brake beam should not take a 
permanent set under a load of 50 per cent. in excess of the emer- 
gency brake load. 

8. It was recommended that the hand brakes should be so 
connected that neither the cylinder nor hand-brake rod should 
act as a fulcrum for the other; also that the slack adjuster 
should be so located that it adjusts both air brake and hand brake 
equally; that there should be room for at least 30 inches, prefer- 
ably 36 inches, of chain on each shaft, or worm, of the winding 
apparatus, with 3,000 pounds pull on the hand-brake rod; that a 
release spring should be attached to the hand-brake lever to 
release the hand brake and prevent excessive sagging of the 
chain; that cars which are equipped with two cylinders have the 
hand brakes at the two ends of car arrranged to operate inde- 
pendently of each other, and that each should apply the brake 
on one truck only. 

With two cylinders per car, both cylinders should be attached 
to car body. 

9. As there seems to be a possibility of pushing the axle out of 


(4) F= 


its bearing, on account of high brake power, this question was 
taken into consideration. The committee recommended that the 
resultant of static load and brake-shoe pressure on axle be deter- 
mined, and that the direction of this resultant be kept inside of a 
line through center of axle and edge of bearing to an amount 
equal to 10 degrees. Other forces also act at this point, such as 
brake hanger effect on truck frame and friction between journal 
and bearing. If careful estimate of direction of resultants, based 
on all forces acting on the journal, is made, it would seem sufh- 
cient to have the direction of this resultant, when passing through 
center of axle, 5 degrees inside of the line throught center of 
axle and edge of bearing. The direction of the resultant may be 
varied by lowering the brake shoe. It was further considered 
that, on account of the high brake effect on passenger cars, the 
strain on the axle would be greater than on the same axle in 
freight service. The minimum resultant of static load, and brake 
pressure in freight cars, had been estimated at 125 per cent. of 
static load. For passenger cars the minimum resultant was esti- 
mated at 187.5 per cent. of static load, or 50 per cent. greater 
than in freight service. Passenger cars, however, have a lower 
center of gravity than that taken for freight cars, which has a 
tendency to reduce the strain per journal  Axles are also less 
subject to shock in passenger service than in freight service, for 
which reason it did not seem necessary to make an allowance 
commensurate with this condition. This indicated that it was not 
advisable to make an arbitrary reduction in axle capacity under 
static load for passenger service, without a more careful inves- 
tigation than possible in the limited time at command. Since the 
axle capacity is not a function of the brake design, this subject 
can be held in abeyance until the various railroads can look into 
the question fully and give their recommendations. 

Discussion following the reading of report resulted in a con- 
sensus of opinion that before acceptance of the recommendations 
offered a demonstration should be made by actual road tests with 
trains such as considered, during which tests records should be 
taken of all items of interest and particularly those representing 
the basis for calculating lengths of stop. 

The programme decided upon for the trials contemplated the 
following comparisons : 

IST—TRAIN CONSISTS. 
Two locomotives and ten twelve-wheel cars. 
. One locomotive and ten twelve-wheel cars. 
Two locomotives and six twelve-wheel cars. 
. One locomotive and six twelve-wheel cars. 
One locomotive and six eight-wheel cars. 

Dynamometer car to be used in several runs to measure the 
unbraked locomotive effect. 

2D—SPEEDS. 


^ Roc» 


a. Sixty miles per hour. 
b. Eighty miles per hour. 


3D—BRAKE EQUIPMENT. 
Twelve-wheel Cars. 

a. High-speed brake, 90 per cent. of weight of car, based on 6o 
pounds cylinder pressure. With maximum cylinder pressure, 85 
pounds equals 127.5 per cent. . : 

b. Retarding percentages as recommended by committee, with 
cylinder pressure 105 pounds. Note that, as explained in com- 
mittee's report, this force varies for different classes of cars. 

Eight-whcel Cars. 

c. High-speed brake, 80 per cent. of weight of car, based on 60 
pounds cylinder pressure. With maximum 85 pounds cylinder 
pressure equals 113.3 per cent. 

d. The same brake leverage at 105 pounds cylinder pressure, 
which is equivalent to 140 per cent. braking power. 

4TH—BRAKE SHOES. 

a. Chilled cast-iron shoes. 

b. Plain cast-iron shoes. 

c. Experimental, or even proprietary brake shoes, if necessary, 
on account of the possible breaking down of the cast-iron shoes 
under the enormous test pressures proposed. 

The American Brake Shoe & Foundry Company offered to fur- 
nish the necessary brake shoes required for the tests, which offer 
was also accepted. 

The brake shoes requested for test were as follows: 

1. Plain cast-iron, to P. R. R. specification. 

2. Chilled end cast iron, commonly known as the “U” shoe, 
as used on the New York Central Lines. | 

3. Chillled inset cast iron, Streeter type, as commonly used оп 
a number of roads. | 

4. Composite steel and cast iron, commonly known as Diamond 
S, also used by a number of railroads. 

The above types of brake shoes were considered as fairly rep- 
resenting the types commonly used in passenger service through- 
out the country. In addition, the brake shoe company was re- 
quested to furnish another type, if possible, having a greater 
mean coefficient of friction, considering the service, than those 
mentioned above; this type was not named, and will be classed 
simply as "Experimental." | | 

А stretch of ground, with stopping ground, two miles west of 
Milbury Junction, on the main line of the Lake Shore & Michigan 
Southern Railway, was selected for the test. This selection was 
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made with the idea of obtaining a perfectly level stopping ground 
at а point on the road where the passenger train schedule per- 
mitted the use of a high-speed testing track for considerable time 
during the day, without interfering with the regular passenger 
traffic. There are four tracks between Milbury and Toledo, 
which permitted the freight movement, uninterrupted, on tle 
outside tracks. 

An old box-car body was set off at the stopping ground and 
fitted up as a cabin, in which were installed the chronograph outfit 
for recording the succcessive speeds of train during the stop, 
telegraph instruments for following the movement of the test 
train, telephone for communication along the test ground, and 
drawing-tables, at which were worked up daily, for distribution 
to members of the crew and visitors, a complete log, showing 
the results of the runs made the previous day. 

Circuit-breakers arrranged to record the movement of the test 
train were located along the track at equal intervals in electric 
communication with the chronograph. This enabled the speed of 
train over each 100-01 interval, after passing the trip, to be 
recorded. The trip consisted of a wedge-shaped obstruction out- 
side the rail, which engaged a mechanism on the locomotive 
operating a cut-out cock, which in turn made an emergency 
application of the brake the instant the locomotive passed the 
trip. Circuit-breakers were also located back of the trip some 
distance, from which the speed at time of applying the brake could 
be accurately determined. А more complete description of the 
testing apparatus 15 given in the appendix (not reproduced). 

The twelve-wheel cars (L. S. & M. S.) used in the test were 
equipped with the original foundation brake and apparatus as re- 
ceived from the car builders, being at that time the New York 
Central Lines’ standard practice for that class of equipment. 
The apparatus was of the improved type, with supplementary 
reservoir to give 105 pounds emergency brake cylinder pressure 
at 110 pounds brake-pipe pressure, and for want of simpler de- 
scription will be designated by the manufacturers’ symbol, LN. 
The cylinder levers were changed to conform with the commit- 
tee's recommendation for retardation at brake shoe. Addi- 
tional apparatus was installed on each car, so that quick change 
could be made to the high-speed brake practice for comparison. 

The normal weight of the car was approximately 126,000 
pounds, and under the conditions laid down by the sub-committee 
this would not give the maximum permissible brake-shoe pres- 
sure. А pressure of 18,000 pounds per brake shoe was provided 
for, however, by loading one of the cars to 149,000 pounds; 
another was loaded to 140,000 pounds, as an intermediate step, 
and the remaining cars tested at normal weight. 

. The application of such force as 18,000 pounds to a brake shoe 
involved the design of a special brake beam, which was under- 
taken by a Cleveland concern, but in the limited time available 
only a sufficient number were secured to equip the two heavy 
cars; the remaining cars were equipped with the regular high- 
speed brake beams of the same general design, which was of the 
trussed type, having ап angle-iron compressing member and 
round-bar tension member. Тһе special brake beam tested at 
49,000 pounds with r-16-inch deflection, as against 30,000 pounds 
for the beams used on the normal weight cars. It appears, there- 
fore. entirely feasible to obtain brake beams which will meet the 
specification requirement contained in the sub-committee report. 

The eight-wheel cars used in the test were equipped for high- 
speed brake, but additional apparatus was supplied to make a 
quick change to 105 pounds brake cylinder pressure, using the 
same brake leverage. The normal weight of these cars was 116,- 
000 pounds, some 10,000 pounds heavier than the allowable 
weight recommended by the committee; for eight- wheel cars one 
shoe per wheel, so that the recommended retarding force could 
not be applied without exceeding the proposed limit of brake- 
shoe pressure. 

It is regretted that on account of the unfavorable track condi- 
tions approaching the testing ground (a slightly ascending grade, 
with a bad curve two miles east of the trip) a speed of eighty 
miles per hour was not attained. Runs above sixty miles per 
hour were made at maximum speed of the locomotive instead 
of the programme speed. 

The test was started on October 19 and continued until De- 
cember 12, 1909, during which time two hundred and fifty-four 
(254) runs were made, each and every one of which is recorded 
in the test log (8 sheets) which accompanies this report. 

Mr. S. W. Dudley, assisted by Mr. A. H. Elliott and other 
engineers under the direction of the committee, made a most 
thorough study and analysis of the data obtained from the tests, 
and their report is submitted as an appendix to this report, for 
nc benefit of those who wish to make a detail study of the re- 
sults. 

A meeting of the sub-committee was held to consider the results 
of the test as applying the assumptions on which their recom- 
mendations were based, and after reviewing the data as analyzed 
. in the appendix to this report, the following modifications to 
their recommendations were agreed upon. 

1. Allowable brake-shoe pressures recommended as 18,000 
pounds per square inch. The result of the test seemed to indi- 


cate that under the test conditions a pressure of 18,000 pounds 
per shoe can be safely used, and this maximum shoe pressure 
will stand as originally recommended. Pressures as high as 
26,000 pounds total, or over 500 pounds per square inch, were used 
at sixty miles per hour with all the brake shoes tested, with no 
apparent bad results, but when the stop was made at higher 
speeds it was noted that the plain cast-iron shoes would heat to 
a high degree, emitting molten metal, which deposited on the 
track, car trucks and body. The only positive indications, how- 
ever, that the danger point had been reached was on run No. 
328, Penna. cars with 20,700 pounds total, or 449 pounds per 
square inch, brake-shoe pressure, plain cast-iron shoes, speed 
74.75 miles per hour. Оп this stop a veritable flame of molten 
metal from 12 to 18 inches long was emitted from each of the 
aes and a number of them were heated to a red heat in making 
this stop. 

2. Brake cylinder leverage ratio recommended, 9 to r. The 
results of the test seemed to indicate the ratio to be too high, 
On the L. S. & M. S. six-wheel truck cars the increase of run- 
ning emergency piston travel over standing emergency piston 
travel was very noticeable, amounting to as much as 4 or 5 
inches. The brake shoes are of necessity hung low on six-wheel 
trucks and the high braking power was sufficient to drag the 
shoes downward, imposing a force on the brake hangers suff- 
cient to compress the equalizer springs solid. With 6-іпсһ 
standing emergency piston travel there would be danger of the 
piston bottoming in the brake cylinders, especially after the cars 
had been in service some time, with boxes, pedestals, etc., worn 
sufficiently to produce additional false piston travel over that 
obtained in the tests. Car 824 was equipped with two cylinders, 
giving a cylinder leverage ratio of 5 to 1, and from a study of 
the performance of this car it is concluded that for this class 
of car, with brake-shoe centers at least 6 inches below center ot 
wheel, a ratio of 6 to 1 should not be exceeded. 

The Penna. R. R. four-wheel truck cars had brake shoes hung 
114 inches below the center line of wheel, and noting from the 
performance of these cars the lever ratio should not exceed 8 to 
I. The recommendations would then stand: 

Cars having brake shoes hung o to 2 inches below center line 
of wheel, lever ratio 8 to 1; 2 inches to 5 inches below, 7 to т, 
and below 5 inches, 6 to r. 

3. Time from brake application to brake effectiveness assumed 
by the committee as two seconds. In explanation, this term was 
based on the retarding effect produced after full cylinder pres- 
sure is obtained, and is the lapsed time when, if the average force 
had been instantly applied, would produce the same effect. It 
will be noted that every second of time taken from this term 
would have the effect of actually shortening the stop by a dis- 
tance corresponding to the velocity in feet per second at the time 
when brake valve was operated in emergency application. As 
previously stated, the brake apparatus available at the time of 
equipping the test trains was 18-inch cylinders on all cars. 

(A) Westinghouse LN equipment, designed to obtain in emer- 
gency, by means of a supplementary reservoir, a brake-cylinder 
pressure of roo pounds at 8-inch piston travei with 110 pounds 
brake-pipe pressure. | 

(В) Westinghouse high-speed brake equipment, designed to 
give with 8-inch travel and 110 pounds brake-pipe pressure л 
maximum pressure of 80 pounds, which gradually blows down 
to 60 pounds toward the end of stop. | 

The test indicated that with the LN equipment the lapsed time 
was 214 seconds, and with the high-speed equipment 234 seconds. 
On account of excessive running emergency piston travel, how- 
ever, but 95 pounds cylinder pressure was obtained with the LN 
equipment, instead of the roo pounds expected. | In order to 
obtain 105 pounds cylinder pressure with this equipment it was 
necessary to increase the brake-pipe pressure above IIO pounds. 

Another triple valve was substituted for the LN triple valve, 
known as the LGN. with which it was expected to obtain IOS 
pounds emergency cylinder pressure with 110 pounds train-pipe 
pressure. This equipment used the same auxiliary reservoir and 
supplementary reservoir as the LN equipment, bnt obtained its 
higher pressure by first equalizing with the Auxiliary reservoir, 
then closing the communication between cylinder and auxiliary 
reservoir and further equalizing with the supplementary reser- 
voir. This equipment was deficient as to pressure obtained bv 
about two pounds, on account of the long running emergency 
piston travel experienced. While the test was continued by in- 
creasing the brake-pipe pressure to give 105 pounds emergency 
cylinder pressure, under these conditions it could not be expected 
with rro pounds brake-pipe pressure to make quite the same 
stop as in these tests. Тһе lapsed time to brake effectiveness 
was the same with this equipment as with the LN—24 seconds. 
It became evident at this stage of the trials that unless the time 
from brake application to effectiveness could be shortened there 
would be small likelihood of making the stop in the desired dis- 
tance of r,200 feet. 

In order to meet this condition the Westinghouse Air Brake 
Company undertook the design of an equipment which dispenses 
with the use of triple valves, using instead a valve of the general 
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type of the distributing valve called a control valve. With this 
equipment larger pipes and ports between the air reservoirs and 
the brake cylinders can be used, thus materially shortening the 
time of obtaining maximum cylinder pressure. In the limited 
time available during the test they were able to design, build and 
install on the test train a complete experimental equjpment of 
the type mentioned, and with this equipment the lapsed time 
between brake application to effectiveness was reduced to two 
seconds, which answered the requirements of the sub-committee, 
and with this equipment the desired stop was actually made. 

4. Ratio of train weight to locomotive weight assumed by 
committee as 3 to г. The six-car L. S. & M. S. train had a 
weight ratio train to locomotive, 3.04 to r, and the P. R. R. 
train ratio to locomotive was 2.8 to 1. It is seen, therefore, 
that the previous assumption of the committee represented fair 
average train conditions and will stand as first recommended. 

4-A. Relative effectiveness of locomotive brake to car brakes 
assumed by committee as 50 per cent. "These tests indicate a 
much greater relative effectiveness of the locomotive brake 
which, as shown by the results of break-away runs, where the 
improved type of locomotive and car brakes were used, should 
be increased to 75 per cent, and that figure is now recom- 
mended. 

4-B. Ratio of train to car-brake efficiency derived from 
previous assumption of committee by combining assumptions in 
paragraphs 4 and 4-4, which was originally 5-6. Combining the 
revised factors, paragraphs 4 and 4-A, a factor 11-12 is derived. 

5. Efficiency of brake gear assumed by committee as 85 per 
cent. of the cylinder effect. 


5-^. Coefficient of friction assumed by committee as IO per 
cent. 
5-8. The apparatus which the committee had available to de- 


termine the brake-gear efficiency was not of sufficient capacity 
to obtain satisfactory results with the heavy cars used in the 
test. Neither was apparatus available to determine the coeffi- 
cient of friction. It was therefore necessary to combine these 
two factors by taking their product. With the committee's 
previous recommendations this factor is 85 per cent. times то 
per cent, or 8.6 per cent. From the data of the break-away 
tests with the improved equipment, it appears that not more 
than 7.5 per cent. was realized. This factor should, therefore, 
be changed accordingly. 

6. Concerning the additional retarding force to compensate 
for loads as previously recommended—3 per cent. for sleeping- 
cars, 10 per cent. for coaches and 15 per cent. for load cars— 
it was thought advisable to modify this somewhat, to avoid 
complications in the maintenance of brake gear. Тһе new 
recommendation would be to make no load allowance for sleep- 
ing-cars, coaches and other strictly passenger-carrying cars, 
except that the recommended retarding force would be consid- 
ered as a minimum. For load cars an allowance of 15 per cent. 
additional retarding force is recommended, which is considered 
as the maximum. 

‚ Returning to the formule for retardation, the new assump- 
tions make the following changes: 


11(S—2V) 
instead of 5-6 (S—2V). 
12 


І--о for passenger-carrying cars. 

l= 15 per cent. for load cars. 

Then by the substitution of known values in equation (4), 
the revised retarding force becomes 

Е = 12.8 per cent. for passenger cars. 

Е = 14. per cent. for load cars. 

. One of the most interesting and instructive, if not the most 
important results of the test, was the determination, by means 
of the dynamometer car, of the loss in tractive effort due to 
brake shoes rubbing the wheels. 

“Тһе ten-car, twelve-wheel car train, with dynamometer car 
between locomotive and cars with brake adjusted at 6-inch 
standing emergency piston travel, required a drawbar pull of 
8,370 pounds at sixty miles per hour, and on the next run same 
train, but with brakes adjusted at 7-inch standing emergency 
piston travel and brake shoes pried free of the wheels, the 
drawbar pull was only 6,200 pounds at the identical speed, in- 
dicating a loss of 35 per cent. tractive effort on the train with 
brake shoes rubbing the wheels. These forces were the average 
forces apportioned to speed over one mile of the run, obtained 
bv subtracting the calculated uniform accelerating force from 
the observed average dvnamometer pull in each case, and this 
accelerating force was so small and practically uniform in both 
cases as to be negligible. Тһе 6-inch piston travel in emergency 
would probablv amount to 7-inch, or the maximum allowable, 
in service, so that on trains with heavy cars equipped with six- 
wheel trucks and a 9 to 1 and greater brake-leverage ratio, this 
loss is going on, day after dav, on all our heavy, fast passenger 
trains. The recommendation of a 6 to 1 leverage, therefore, 
should be given consideration as the most rational method of 
correcting this great loss in tractive effort and corresponding 
waste of fuel. There are hundreds of cars running to-day 


wherein this saving can be effected and advantage of this 
knowledge should be taken. 

From the revised assumption for cylinder leverage and brake- 
shoe coefficient of friction times brake efficiency, a new table 
follows, which gives the size of cylinders recommended by the 
committee for various weight cars above 100,000 lbs. and cylin- 
der pressure 85 pounds per square inch. 


PASSENGER-CARRYING CARS. 
One brake shoe per wheel. 
Brake shoes hung 6 inches and more below wheel centers. 
Brake leverage, 6 to 1. 

Two 16-inch cylinders, cars weighing 100,000 to 121.000 Ibs. 
Two 18-inch cylinders, cars weighing 121,000 to 154,000 Ibs. 
Brake shoes hung 2 to 5 inches below wheel centers. 
Brake leverage, 7 to 1. 

Two 18-inch cylinders, cars weighing 142,000 to 180,000 Ibs. 
Two 16-inch cylinders, cars weighing 109,000 to 142,000 lbs. 
Two 14-inch cylinders, cars weighing 100,000 to 109,000 lbs. 
Brake shoes hung 0 to 2 inches below wheel centers. 
Brake leverage, 8 to 1. 

Two 18-inch cylinders, cars weighing 162,000 to 205,000 lbs. 
Two 16-inch cylinders, cars weighing 124,000 to 162.000 lbs. 
Two 14-inch cylinders, cars weighing 100,000 to 124,000 Ibs. 
Limit of passenger-carrying cars, one shoe per wheel. 
19-wheel cars "аеону ses QA EE UPC AY n 149,000 ]bs. 
S-wheel сагв 2... 4. es eorr shee ne eee 100,000 Ibs. 
LOAD CARS. 

One shoe per wheel. 

Brake shoes hung 5 inches and more below wheel center. 
Brake leverage, 6 to 1. 

Two 18-inch cylinders, cars weighing 106,000 to 134,000 lbs. 
Two 16-inck cylinders, cars weighing 100,000 to 106,060 lbs. 
Brake shoes hung 2 to 5 inches below wheel centers. 

Brake leverage, 7 to 1. 

Two 18-inch cylinders, cars weighing 123,000 to 156,000 Ibs. 
Two 16-inch cylinders, cars weighing 100.000 to 123,000 1$. 
Brake shoes hung 0 to 2 inches below wheel centers. 
Brake leverage, 8 to 1. 

Two 18-inch cylinders, cars weighing 141,000 to 178,000 Ibs. 
Two 16-inch cylinders, cars weighing 108,000 to 141,000 Ibs. 
Two 14-inch cylinders, cars weighing 100,000 to 108,000 Ibs. 
Limit of load cars, one shoe per wheel. 

19 wheel Саге uo eh 9 EROR ааа 129.000 Ibs. 
S-wheel cars ковена RR овен eos 86,000 lbs. 
Undoubtedly more consideration will be given to the clasp 
brake (with two shoes per whee!) both on account of its re- 
ducing the number and size of cylinders, but also lessening the 


dimensions and weight of brake rigging. 


IL—TESTS OF TRIPLE VALVES MADE BY MASTER 
CAR BUILDERS' COMMITTEE ON TRAIN BRAKE 
AND SIGNAL EQUIPMENT. 

[Results from tests made at Purdue University on two new 
triple valves were given in the report but the committee did not 
feel that sufficient data had been obtained to justify it in recom- 
mending to the convention a new code of tests for triple 
valves.—Ed.] 

Discussion—It was explained that the committee had no rec- 
ommendation to make in connection with flanged shoes. Mr. 
Burton personally considered that there was no question but 
what the flange shoe materially increases the efficiency of the 
brake. 

Mr. Devoy thought we were trying to stop the very heavy 
modern trains in too short a distance. 

The committee was continued. 

[Reports of committees with discussion and action thereon 
covering the following subjects will be given in the next issue: 
—Car wheels, train lighting and equipment, mounting pressures 
for various wheels and axles, train pipe and connection for steam 
heat, lumber specifications, splicing underframes, car framing, 


гос: апа doors, brake shoes, design of axle to carry 50,000 lbs. 
--Ер. 


INVERTED PintscH MANTLE Lamp.—Over 73,000 lamps, using 
inverted mantles, have been placed on cars since October 1, 1909, 
bringing the lamps in service up to the tremendous totals of 
60,000 in North America; 69,000 in England; 101,000 in France; 
202,000 in Germany, etc. 


OFFICERS OF THE GENERAL ForEMEN’S ASSOCIATION.—C. Н. Voges, 
C. С. С. & St. L., Bellefontaine, Ohio, Pres.; T. Е. Griffin, C. C. С. 
& St. L, Indianapolis, Ind., first vice-president; J. A. Boyden, 
Erie, at Cleveland, Ohio, second vice-president; E. A. Murray, 
master mechanic of the C. & O., Lexington, Ky., third vice-presi- 
dent; Н. D. Kelley, C. & М. W., Chicago, fourth vice-president; 
L. Н. Bryan, D. & I. R., Two Harbors, Minn., secretary-treasurer. 
The following were elected members of the executive committee 
in addition to T. J. Finerty, International & Great Northern, and 
L. H. Bryan, D. & I. R, whose terms have not yet expired: 
E. F. Fay, Union Pacific, Cheyenne, Wyo.; F. C. Pickard, master 
mechanic, C., Н. & D., Indianapolis, Ind.; Wm. Hall, С.“ М. W, 
Escanaba, Mich. 
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FORTY-THIRD ANNUAL CONVENTION. 


ABSTRACT OF COMMITTEE REPORTS AND PROCEEDINGS OF THE CONVENTION, 


The convention was opened on Young’s Million Dollar Pier, 
Atlantic City, N.J., on June 20, by the president, Geo. W. Wildin, 
superintendent motive power М. У., М. H. & Н. R. В. 

After the opening prayer, address of welcome from Mayor 
Stoy and reply by Eugene Chamberlain, the president delivered 
his address. He extended the thanks of the association to the 
Hotel Men's Association for their many kindnesses and also 
to the Supply Manufacturers’ Association for the exhibit, etc. 
In this connection he expressed the appreciation of railroad men 
in general for the work of the Railway Business Association. 

Following this the president advanced a new idea, as follows: 

"There comes a time in the history of all organizations when 
important changes must be inaugurated both in the method of 
conducting business and in the scope and magnitude of the work 
to be covered. I feel at this time that as an'association we 
have about reached that point. It is hoped, therefore, that you 
will pardon my seeming presumption if I enter upon a mild criti- 
cism of our usual methods and customs. In doing this, however, 
I wish it to be most clearly understood that far be it from my 
intention, and much less my desire, to detract one jolt or tittle 
from our past achievements. Disloyalty only would brand the 
man who as presiding officer of this association would wan- 
tonly exercise his prerogative for that purpose. 

“We have faithfully observed the injunction placed upon us 
by the framers of our original constitution and by-laws, who 
in preparing the preanible to it expressed themselves as follows: 
*We the undersigned railway master mechanics believe that the 
interests of the companies by whom we are employed may be 
advanced by the organization of an association which shall enable 
us to exchange information upon the many important questions 
connected with our business.’ Excellent reasons were these for 
the establishment of this association, and sufficient are they for 
continuing its existence. But there is urgent need for extending 
our cperations beyond the mere confines of the exchange of 


ideas and methods. - | | 
“Аз а technical association we stand unique and alone in 


the field of railway mechanical engineering, no other country 
to my knowledge having a like organization performing like 
work. True, we have an esteemed body in this country, known 
as the American Society of Mechanical Engineers, of which I 
have the honor to be a member, but the work of that society and 
its field of research are so far removed from the practical every- 
day problems in railroading that as a society it is of but little 
value to the railway mechanical fraternity. It is, therefore, 
incumbent upon this association to assume a stronger role, and, 
in addition to holding our annual experience meetings, to get 
closer together and concentrate our efforts on unifying mechani- 
cal opinions on matters of design, construction, specifications, 
formule and policies. 


"Possibly we have not had the encouragement we should 
have received from our superiors, and have not been drawn 
upon heavily enough to arouse within us the latent powers we 
possess; consequently without this call upon us we have, as 
might be expected, assumed a more or less dormant attitude in 
relation to research work. But it is safe to predict that, with 
the past two or three years of both national and state legislative 
activity covering subjects the consideration of which properly 
belongs to this body, we will in the near future be called upon 
for action much more strenuous, exacting and positive than we 
have ever experienced before. 


“With this idea in view, and realizing the many vexing prob- 
lems we as mechanical men will have to solve, I wish to advo- 


cate for your most serious consideration the establishment of a 
permanent centralized technical bureau within our association 
to be composed of active members of the association having 
strong technical] and practical training, and to have associated 
with them the officers of the association as members ex-officio. 
This body should be clothed with authority to act for the asso- 
ciation on all important questions arising in the interim between 
our annual meetings, making a full report to the association in 
convention assembled at the first opportunity. 

"I would further suggest {ог your consideration that one 
member of this bureau be a salaried incumbent, the perma- 
nency of the office and the emoluments to be such as to permit 
of its acceptance by an individual fully equipped through expe- 
rience and training to cope with any and all questions demanding 
his attention, and who will at all times keep the central body 
well posted as to the general happenings of interest throughout 
the country, collect such data as may be required by the body 
and direct such investigations and research work as may be 
assigned to him. 

“It is also quite necessary that we as an association be more 
of a unanimous mind on questions that are likely to call for or 
be made the subject of either federal or state legislation. Such 
questions should be anticipated and acted upon as far in ad- 
vance as possible, and then when real legislative action is begun 
a precedence will have been established, so that the dominating 
and impelling forces which shape the opinions and recommenda- 
tions of legislative committees will not emanate from the leader 
of some political clan or labor organization, but will be found 
recorded in our proceedings and practices as the crystallized 
judgment of the members of this great engineering body, whose 
opinion cannot long be ignored. 

"Examples covering the points I have tried to make with ref- 
erence to getting together are many and varied. Your attention 
is called to a few which seem to cover the. ground fully and 
will, I hope, substantiate the position I have taken. 

"A bill recently introduced in Congress, known as the Federal 
Boiler Inspection Bill, has created quite a furore and not a 
little anxiety among railway managers throughout the country. 
This bill was forced to the front by politicians urged on by labor 
organization leaders, and it was necessary on the part of this 
association to take some action in opposition to the forces at 
work. To this end, although resembling quite closely an eleventh 
hour repentance, a committee on boiler design, construction and 
inspection was appointed at the first meeting of our executive 
committee held at Cleveland last July. This committee has donc 
splendid work in collecting and tabulating data which we hope 
will enable the American Railway Association committee finally 
to prosecute successfully its contentions before the House and 
Senate committees having the bill in charge, but it is well known 
that the data furnished the committee by the various railways 
lacked harmony. Тһе opinions and suggestions offered were 
often diametrically opposite and the whole presented such a 
lack of uniformity and agreement that it was bewildering, and 
to glean anything tangible from the mass required almost super- 
human effort. 

"As members of this association we have had more or less. 
to do with the design and construction of locomotive boilers 
during the past forty-three years, and as railway mechanical 
men many years longer, yet we are not agreed on the very 
simple and fundamental question of the factor of safety for 
locomotive boilers. As a consequence of this lack of agreement 
some of us are now facing the peculiar dilemma of strengthen- 
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ing locomotive boilers now in service both new and old or of 
prevailing upon the Public Service Commission to reduce the 
requirements which they arbitrarily established in the absence of 
an authoritative standard. 

"The locomotive headlight question has furnished legislators 
in many states with a big stick of harassing proportions. On 
- this question, as on many others, we as an association have 
about as many opinions as we have members, the opinions rang- 
ing from the declaration by some that the headlight is an expen- 
sive nuisance and should be abolished to the declaration by 
others that it is a necessary and valuable adjunct and should 
be of several thousand candle-power. 

"It is my opinion that such questions as I have mentioned, as 
well as purely technical questions, covering design and construc- 
tion, are well within the work to be covered by this association, 
and especially the work of the bureau I advocate. Similar 
problems will arise as long as railways operate, whether the mo- 
tive power be steam, electricity or something else, and it is our 
plain duty to provide some medium through which all vital sub- 
jects can at all times be fully and thoroughly investigated, and 
to be in a position at all times to present a united front on all 
questions involving the common interests of all railways." 


REPORT OF SECRETARY. 

The report of the secretary showed the membership to be as 
follows: Active, 952; associate, 20; honorary, 37; total, 1,009. 
During the year the secretary received $5,466.56 and expended 
$5,433.40, leaving a balance of $33.16. Тһе treasurers’ report 
showed the balance on hand June 20, 1910, $6,229.94. 


ELECTION OF OFFICETS. 

The following officers were elected for the ensuing уеаг: 

President, C. E. Fuller. 

Ist Vice-President, H. T. Bentley. 

2nd Vice-President, D. F. Crawford. 

3rd Vice-President, T. Rumney. 

Treasurer, Angus Sinclair. 

New Members of the Executive Committee : 
F. F. Gaines and G. W. Wildin. 


SAFETY APPLIANCES. 

This subject was referred to the executive committee with 
the suggestion that they prepare a statement to be sent to 
each member giving in full the attitude of the Interstate Com- 
merce Commission on the subject of "Safety Appliances for 
Locomotives.' 


TRAIN BRAKE AND SIGNAL EQUIPMENT 


This report, in abstract, is printed in connection with the 
proceedings of the M. C. B. Association, in another part of this 
issue. 

A number of corrections were presented by Mr. Pratt and 
on motion the report was received and will be submitted to 
letter ballot. 


T. H. Curtis, 


EDUCATION AS AN ESSENTIAL OF FUEL ECONOMY. 
INDIVIDUAL PAPER ВУ W. C. НАУЕЗ* 


The best plan to accomplish a saving in the amount of fuel 
consumed by locomotives on any railroad is a perplexing prob- 
lem, and one that is forcing itself upon the attention of motive 
power and managing officers with moving effect, as the operating 
costs increase and the opportunity for reductions is narrowed to 
the limit in other channels. Hence, the interest in this ques- 
tion must of necessity increase and every phase of it be closely 
watched and guarded by those directly in charge and brought 
up to date, so the subject may be handled in a concrete and 
systematic way that will correlate all the details to improve the 
service, with progressive reduction in fuel consumption always 
in view. 

This paper will be confined to and deal largely with that 
phase of the question having to do with the instruction and 
educational development of enginemen; in doing so, its scope 
will be to deal with methods of supervision and instruction of 
engineers, firemen, hostlers, engine preparers and all others 
having to do with the preparation of engines for service, so far 
as maintaining or raising steam on locomotives in service is 
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concerned. The above phases of the subject will be considered 
under the following heads: 

I. Methods of the selection of candidates for the position of 
firemen. 

2. Educational plan recommended before employment. 

3. Educational methods to be religiously followed after em- 
ployment. 

4. The methods of education to be followed out on the most 
approved plan, such as, for instance, a well defined system of 
instruction, both by class and individual scheme, to be in charge 
of the road foreman of engines, or a supervisor of locomotive 
operation. 

5. The above to be followed by both written and verbal ex- 
aminations, to be conducted by the road foreman of engines or 
by the supervisor of locomotive operation, or a committee that 
may be selected for that purpose. 

Methods of selecting candidates for the position of fireman. 

The old hit-and-miss plan, in fact, the one generally followed 
at this time on most all railroads, consists of hiring a number 
of men and trying them out by giving them a letter as a learner 
or student fireman, requiring them to spend a certain specified 
time learning the duties they will be called upon to perform 
before being assigned to duty under pay, such as, for instance, 
riding four or five trips on different classes of engines in the 
varying grades of service, passenger, switch, freight and helping, 
receiving instructions from engineers and firemen with whom 
they may ride. 

The latest plan presented, that appeals very strongly to the 
writer, is one recently introduced by Mr. George H. Baker, 
president of the American Correspondence School, Brooklyn, 
N. Y. The plan operates as follows: 

A railroad company grants permission to its station agents 
to act as the representatives of his correspondence course, al- 
lowing to each agent a small commission for each student se- 
cured. The "Baker plan" then undertakes to educate the candi- 
date in proper methods of firing, incidentally covering all of the 
principles of combustion, together with instruction in train rules, 
signals, etc., so as to fit their students for actual service, as well 
as can be without having practically performed the work. The 
only responsibility the railroad company assumes is a quasi 
promise to give preference in employment to all such men as 
may be available for service when needed, and who can pass all 
the physical and other employment requirements of the railroad 
company. 

The railroad company with which the author is connected has 
employed a number of these men on one of its important main 
line divisions, with very satisfactory results; in fact, in compari- 
son with men who have been employed as firemen on this same 
division for three, four and five years, their work, in amount of 
fuel consumed, is more than favorable, and at this time these 
men are taking a far greater interest in their duties as firemen 
than are the elder men. 

The best educational methods after employment. 

Engineers and firemen should be required to fully post them- 
selves in proper methods of combustion, making such a study 
of the subject as will enable them to apply in everyday practice 
its cardinal principles. Literature of a well-known character 
and value can easily be secured that will assist in every way 
in a study of all branches of the subject. This in all its essen- 
tials lays the foundation for progressive examinations of engine- 
men in fuel economy. Тһе best plan is to furnish to all engine- 
men a printed list of questions, answers being required in 
writing, upon which a plan of oral examinations can be based. 
These examinations to be made either by a committee com- 
posed of the master mechanic, road foreman and some general 
оЯсег who may be delegated for that duty by proper authority, 
or through any other medium that may suggest itself. 

Railroads carrying a sufficient force of road foremen to prop- 
erly supervise their work, so that tliey are able to ride with and 
instruct each individual engineer and fireman, personally, in the 
proper performance of their duties, in order to see that object- 
lessons that are given as examples of correct work are being 
absorbed and instructions are faithfully adhered to, will find that 
even this sort of supervision can be materially reinforced by 
holding periodically schools of instruction, in which class lessons 
can be arranged for the purpose of discussing any one or all of 
the subjects under which an improvement in fuel and other 
economies can be made that are directly under the control of 
the engine crew. This arrangement will have a tendency to 
spread out the good offices of the road foreman of engines 
and enable him to cover а much larger field than would be 
otherwise possible. 

Тһе following illustration is presented as an example of what 
can or may be accomplished by competent supervision and 
instruction, closely followed to a logical conclusion: 

A road foreman of a trunk line having charge of terminal 
work rode on one of his switch engines for two consecutive 
hours, and made the following observations: The first hour 
the pop valve was open continually and the engine was fired and 
operated by the crew in a slipshod manner. Black smoke was 
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being produced at a great rate, for the reason that large quan- 
tities of coal were introduced at one firing and the operation of 
the engine presented altogether such an unskilful spectacle as 
to be truly alarming, so far as the visible waste of fuel was 
concerned. Not a word was said to the crew about their work 
during the first hour, but at its expiration the road foreman 
explained to the men in detail the bad features of their work 
and checked the amount of fuel wasted through these practices, 
so as to make the matter quite clear to them. 


The second hour's operation resulted as follows: Тһе рор 
valve was kept closed during the entire period; coal was intro- 
duced in much smaller quantities and with some degree of skill. 
Results—no black smoke and much coal saved. Тһе following 
is the result: 


Lbs. 
Coal consumed first hour, 116 shovelfuls at 
18 Ibs. per shovelful......................... 2088 
Coal consumed second hour, 40 shovelfuls at 
18 Ibs. per shovelful ....................... 720 
Saving accomplished ......................... 1368 


(The work done was more severe during the second hour.) 


This, of course, is an extreme case, as no such saving can be 
made upon each engine, but it points the way and certainly 
shows the kind of supervision necessary in order to obtain best 
results. 


Discussion.—G. H. Baker pointed out how during the past 
thirty years there had been a wonderful and constant improve- 
ment in every feature in connection with railroad operation with 
the almost single exception of the method of training firemen. 
These men, in a majority of cases, he said, were now chosen 
and instructed in practically the same way they were 30 years 
ago. He drew attention to the tremendous expense that was 
incurred yearly by the railroads due to this single feature and 
expressed the belief that it was all entirely useless and would 
not be permitted much longer. He suggested that it would be 
advisable for the associations to appoint a committee to inves- 
tigate and report as follows:— 


First, the desirability of preparatory instruction for locomo- 
tive firemen, to be mastered before employment. Second, the 
value in fuel economy and superior service, if any, effected by 
such instruction, as shown by actual comparison of the services 
of instructed and uninstructed firemen. Third, the subjects 
which proper preparatory instruction should teach. Fourth, the 
character of examination (oral or written) to ascertain if ap- 
plicants properly understand the instruction, and should they 
be permitted to enter service without such examination, same 
to be completed within first month of service. Fifth, examine 
and report upon the merits and defects of any systems of pre- 
paratory instruction for firemen now in use. 


T. E. Adams spoke at considerable length on this subject, 
it being one to which he has devoted a great deal of time and 
study and has been very successful in. His remarks might 
be summed up as an earnest plea for the determination of a cor- 
rect principle of instructions. He believed that being determined 
the rest could easily be taken care of. 

E. A. Miller pointed out that the changed conditions now made 
it much more difficult to obtain satisfactory firemen in any case. 
While the raw material might be as good as formerly, al- 
though in most cases this is not so, the work that they now 
have to do makes it very difficult to get good results. Не be- 
lieved that with the larger locomotives it is best to lighten the 
fireman's work as much as possible and that possibly the auto- 
matic stoker would eventually solve many of the difficulties of 
this kind. 

Mr. MacBain again drew attention to the plan he had sug- 
gested at a previous convention, that he still believed would 
give the best results in this connection. That plan is to put 
on men to instruct the firemen, not one traveling fireman on a 
division to whom is also assigned a dozen other duties, but 
a man to every 60 or 70 firemen, who should have nothing else 
to do but instruct them in their work. Іп this connection he 
believed that the locomotives should be maintained in the best 
conditions as encouragement to the firemen to try for the great- 
est economy. He mentioned the brick arch as a fuel saver and 
believed that it should be applied to all locomotives possible. 

C. W. Cross pointed out that the principles of apprenticeship 
can as readily be applied to firemen as machinists and stated 
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that in 1903 the New York Central Lines established a set of 
three year progressive examinations that are best described by 
the preface of the examination book, which he read as follows :— 


“It is the policy of railways to employ men as locomotive 
firemen who will be capable in time of becoming locomotive 
engineers. This requires that а man should have at least a 
common school education, good habits, and be in good physical 
condition. He should also be quick and alert and a man of 
sound judgment. Having these qualifications, advancement 
will come to those who are conscientious in the discharge of 
their duties and who devote some of their leisure hours to study. 
As an aid to this end and in order that there may be derived 
the highest efficiency from а man engaged as a locomotive fire- 
man, there. is placed in the hands of every man who is employed 
as a fireman a code of questions, and it is expected that in the 
preparation necessary for correct answering of the questions a 
course of study will be necessary which shall fit him for the 
work which he is expected to perform. His answers to the 
questions will indicate how well he has progressed. 

"When а man is employed first as a fireman, he will be given 
the questions on which he will be examined at the end of the 
first year. Having answered these questions satisfactorily he 
will then be given the questions for the following year. Having 
passed this one, he will be given a third and final set of ques- 
tions on which he will be examined before being promoted 
to engineman. It is not expected that a man will answer these 
questions without assistance, and in order that he may under- 
stand them properly there has been established a school of in- 
struction in the use of the air-brake, to which all employees are 
invited; he is also invited to ask the master mechanic, general 
foreman, road foreman of engines (or traveling engineer), also 
air-brake supervisors (or instructors), or any other official, for 
such information as may be required on any of the questions 
or on any points in connection with the work. He is not 
only invited, but is urged to do this as the more knowledge the 
firemen possess the better the results which can be obtained. 
He will have ample time to study each set of questions, there- 
fore there is no doubt but that with a reasonable amount of 
study each week the information required to answer satisfac- 
torily the entire list of each series of questions can be easily 
mastered in the time given. 

“In connection with this examination the work done by the 
fireman during the time of his service and how the work com- 
pares with that of other firemen engaged in the same class of 
service will be noted carefully; also his record as to the use of 
coal, oil, etc., will be taken into consideration. It is hoped 
that he will give everything in detail the consideration it merits 
and realize fully that it is by looking after the little things 
that а man succeeds. It should be borne in mind that it is 
only by filling well the position that one has that a person is en- 
titled to the confidence that makes better positions possible." 

The following describes the method and time of holding 
these progressive examinations: “When а man is employed as 
a fireman, he shall be given the first series of questions and be 
notified that at the end of the first year of the service he will 
be required to pass a written and oral examination thereon, 
under the direction of the division mechanical officer and air- 
brake supervisor or air-brake instructor. After passing the first 
series of questions he will be given the second series of ques- 
tions and be notified that at the end of another year of service 
he will be required to pass a written and oral examination 
thereon, under the direction of the division mechanical officer 
and air-brake supervisor (or air-brake inspector). If a man 
fails to pass the first and second examinations, he shall be 
dropped from the service. If a man has passed 80 per cent or 
more in all examinations, he shall be given a diploma. When 
he has passed the second series of questions he will be given 
the third series of questions and be notified that before being 
promoted and within not less than one year he will be required 
to pass a written and oral examination before a general board 
of examiners. At the third examination, if a man shall fail 
to pass 8o per cent of the questions asked, two more trials, not 
less than two months apart, will be given him to pass the same 
examination. If he then fails to pass by. a percentage of 80 per 
cent, he shall be dropped from the service. Firemen passing 
the third and final series of questions will be promoted in order 
of their seniority as firemen, except that those who pass on 
the first trial shall rank, when promoted, above those who pass on 
the second or third trial, and those passing on the second trial 
shall rank above those who pass on the third trial. Enginemen 
employed shall be required to pass the third series of questions 
before entering the service." 


SELF DUMPING ASH PANS 


H. T. Bentley (C. & N. W.) opened the topical discussion on 
this subject as follows: Are self dumping ash pans entirely 
satisfactory, and if not what should be done to make them so? 
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Іп accordance with Federal requirements we equipped our en- 
gines with self dumping or legal ash pans, and had all in opera- 
tion by January 1 of this year. Before going into the applica- 
tion of them we made a careful study of the situation, and went 
over the drawings of practically cvery self dumping pan that 
was then in use, and decided, as we had a number of new en- 
gines from the locomotive builders equipped with the bottom 
slide apparatus, that it would be the most satisfactory arrange- 
ment for such engines. "Therefore, after considerable thought, 
we worked up a design that would answer for the largest num- 
ber of engines, and made standard for those engines the slide, 
hopper casting, operating rods, cranks, etc. 

We had to settle a number of things that came up, such as an 
arrangement that could be worked from either side, a device 
that could not be opened from the deck so as to overcome the 
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possibility of dumping live cinders on bridges, etc., where they 
might cause trouble; make provision for thawing them out in 
winter, and provide sufficient openings for air to enter without 
letting fire out. We designed every part amply strong and felt 
that we were going to be rewarded by having a device that 
would be reasonably free from causing us trouble, but have been 
disappointed, and in making inquiries from our neighbors find 
they have all had more or less difficulty with pans warping and 
getting out of shape, so that live cinders were dropped, setting 
fires, and causing other trouble. During cold weather the slides 
would freeze solid, notwithstanding 
the fact that we had a heater attached 


to each one to overcome this difficulty. [1417] 19 
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pan, which might be satisfactory in 
the south, but in the north the pau 
might freeze up. 

A number of roads use a steam jet 
for blowing cinders out of flat bot- 
pan, and we understand it works satis- 
factorily with certain kinds of fuel, but with Iowa or Illinois 
coal we are afraid the clinkers could not be blown out with 
steam. Тһе object of this paper is to bring about a discussion 
as to the difficulties or troubles experienced as a result of the 
ash pan bill that was passed, and what can be done to over- 
come them. 
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Discussion.—]. Е. DeVoy stated that he believed the associa- 
tion should enter a very strenuous protest against the passage 
of bills compelling railways to apply devices which in many 
cases are an absolute detriment to locomotives. 


FREIGHT TRAIN RESISTANCE; ITS RELATION TO 
AVERAGE CAR WEIGHT. 


By Epwarp C. SCHMIDT. 


Train resistance varies not only with the train speed, but 
also with the average weight of the cars of which the train is 
composed. At a given speed the tractive effort required for 
each ton of weight of the train will 
be greater, for example, for the tran 
which is composed of cars of 20 tons 
average gross weight than for the 
train composed of cars which weigh, 
on the average, 50 tons each. 

While this fact has been known for 
some years, it has found inadequate 
expression and but little application. 
In the establishment of their tonnage 
ratings many railroads have altogethe- 
ignored it. In the tonnage ratings of 
a few roads this variation of resist- 
ance with car weight is recognized to 
the extent of allowing a difference in 
rating between trains composed oí 
loaded cars and those consisting en- 
tirely or partially of empty cars. Gen- 
erally in such systems а certain 
amount is allowed arbitrarily to be 
added to the weight of empty cars in 
determining, іог purpose of rating, 
the weight of the train in which they 
are found. In such ratings no dis- 
tinction is made between loaded cars 
of various weights, although such 
weights vary from 25 to 70 tons. А 
still smaller group of  railroads 
have fully recognized the signifi 
cance of the facts above stated іп 
establishing their tonnage ratings, which in such cases are 
usually termed "adjusted" or “equated” ratings. Under these 
adjusted ratings the actual weight of the train allotted to a 
particular locomotive varies according to the number of cars 
in the train. The ratings for the same locomotive with trains 
of 40, 60 and 80 cars, for example, will be different in each of 
the three cases. This, of course, is, in effect, a variation of the 
rating with respect to the average car weights. Most of these 
adjusted ratings have been empirically determined. In the 
few cases where they rest upon experiments made to deter- 


mine the variations in train resistance with respect to car 
weight, the data and results of such experiments have not been 
fully published. Existing train resistance formule likewise fail 
in most cases to take into account these variations of resistance 
with car weight, and probably much of the divergence among 
them is properly to be ascribed to this fact. 
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Purpose of the Tests.—In view of the facts 
just stated it has seemed desirable to make 
the tests whose results are here recorded. 
They were planned to determine the resistance 
of freight trains under the usual conditions of 
operation; and were designed to disclose at 
the same time, if possible, the relation exist- 
ing at any given speed between train resist- 
ance and average саг weight. Since the chief 
use of such information is in the production 
of locomotive ratings, the condition of the 
tests have been made like those which prevail 
in normal freight: train operation. The speed 
range, for example, is from 5 to 35 miles per 
hour, and the trains experimented upon were 
trains in regular service and usual in their 
make-up. Тһе track upon which the tests 
were made is believed to be representative of 
good main-line construction. 

The tests have been made as part of the 
research work of the Engineering Experiment 
Station of the University of Illinois, conduct- 
ed by the Railway Engineering Department. 
They were begun in April, 1908, and were 
completed in May, 1909. All tests were made 
by means of Test Car No. 17, a dynamometer 
car, owned jointly by the University of Illinois 
and the Illinois Central Railroad, and were 
carried out on the Chicago Division of this 
road. 

In the preparation of the report the aim 
has been to present it in as brief a statement 
of the results and conditions as is compatible 
with a clear understanding of the tests. The 
original report of these tests was presented 
to the American Society of Mechanical Engi- 
neers, and has been published in the Society 
journal for May, 1010. Тһе results of the 
tests will also be published as a bulletin of 
the Engineering Experiment Station of the 
University of Illinois. This bulletin will con- 
tain, in addition to the facts here published, 
more detailed information concerning the 
track, the dynamometer car and the methods 
of calculation, as well as the tonnage record 
for each train and the calculated results and 
resistance curve for each test. 

Throughout the report the terms “resist- 
ance" and “train resistance" mean the num- 
ber of pounds of tractive effort required for. 
each ton of the train in order to keep it in 
motion on straight and level track, at uniform 
speed and in still air. The report deals ex- 
clusively with the resistance of the train be- 
hind the locomotive tender. Locomotive and 
tender resistance are not discussed. 

SUMMARY AND CONCLUSIONS. 

Summary.—The report deals with the re- 
sults obtained from tests of thirty-two ordi- 
nary freight trains, whose chief characteris- 


tics were as follows: 
Minimum. Maximum. 
Total weight, tons......... 747 3,908 
Average weight per car, ton 16.12 69.93 
Number of cars in the train 26 89 


The trains whose average weights were 
less than 20 tons or more than 60 tons were 
composed of cars of nearly uniform weight; 
while those whose average car weights were 
between 20 and tons were either homogeneous or mixed as 
regards the weight of the individual cars. 

The tests were made during generally fair weather. The 
minimum air temperature during any test was 34 degrees; the 
maximum, 82 degrees. The approximate average wind velocity 
prevailing throughout one test was 25 miles per hour; during 
all the others it was less than 20 miles per hour. 

The tests were made upon well-constructed and well-main- 
tained main-line track, 94 per cent. of which is laid with 85- 
pound rail the remainder being laid with 75-pound rail Ех- 
cept through station grounds, where screenings or cinders are 
used for ballast, the track is full ballasted with broken stone. 

Conclusions.—The results of the tests are presented in Figs. 
I and 2, in Table 3, and in the equations (Fig. 3). The curves, 
the table and the equations are each different expressions of 
the same facts. It is believed that by their use one may safely 
predict the probable total resistance of entire freight trains at 
various speeds, when running upon straight and level track of 
good construction during weather when the temperature is above 
30? F. and the wind velocity is not more than 20 miles per 
hour, provided the average weight of the cars composing the 
train be known. 
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TABLE 3 

VARIOUS ЭРЕАОВ AND РОЯ TRAINS 
WEIGHTS РЕЯ CAR 

Or THR TASTS 


RESISTANCE — POUNDS PER TON 
INDICATE THE Paidan ai WEIQKTS PER CAR 
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The results are applicable to trains of all varieties of make- 
up to be met with in service. They may be applied, without 
incurring material error, to trains which are homogeneous and 
to those which are mixed as regards individual car weight. 

The results are primarily applicable to trains which have 
been for some time in motion. When trains are first started 
from yards, or after stops on the road of more than about 
twenty minutes' duration, their resistance is likely to be ap- 
preciably greater than is indicated by the results here presented. 
In rating locomotives no consideration need be given this mat- 
ter, except in determining "dead" ratings for low speeds, and 
then only when the ruling grade is located within six or seven 
miles of the starting point or of a regular road stop. 

It is to be expected that some trains to be met with in ser- 
vice will have a resistance about 9 per cent. in excess of 
that indicated by Figs. 1 and 2, due to variations in make-up 
or in external conditions within the limits to which the tests 
apply. If operating conditions make it essential to reduce to 
a minimum the risk of failure to haul the allotted tonnage, then 
this 9 per cent. allowance should be made. This consideration, 
like the one preceding, is important only in rating locomotives 
for speeds under 15 miles per hour. At higher speeds, the 
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occasional excess in the resistance of individual trains will 
result in nothing more serious than a slight increase in run- 
ning time. It should be emphasized that this allowance, if 


Train Resistance Formulz— 
When = 15 tons; 


W В = 7.15 + 0.085 S +0 

W = 20 ; В = 6.30 + 0.087 S + 0.00126 S? 
“ \М=25 '";R- 5.60 + 0.077 S + 0.00116 5? 
A W-s0 '" ; R= 5.02 + 0.066 S + 0.00116 S1 
" W=85 “4; R= 4.49 + 0.060 S + 0.00108 S? 
“ W=40 “4; К--4.15 + 0.041 S + 0.00134 S? 
“ W=45 “ ; R=3.82 + 0.081 S + 0.00140 S? 
“ \М=50 “ ; R=3.56 + 0.0245 + 0.00140 S? 
“ \№=55 “ ; R=8.28 + 0.016 S + 0.00142 S1 
* W=60 “ ; = 3.19 + 0.016 S + 0.00182 S? 
“ W=65 “; R= 8.06 + 0.014 S + 0.00180 S? 
“ W=70 “ ; R= 2.92 + 0.021 S + 0.00111 S? 
“ \=75 “4; R=2.87 + 0.019 S + 0.00118 S? 

FIG. 3 


made, is to be added to the resistance on level track—not to 
the gross resistance on grades. 


Discussion.—Mr. Bentley (C. & N. W.) asked the author con- 
cerning his experience with the resistance of different size 
journals carrying the same total load, that is, it is the general 
opinion of trainmen that a car having 4% by 8 in. journals and 
containing a certain load gives less resistance than a car with 
5% by 10 in. journals having the same total load. Prof. Schmidt 
replied by stating that there were no particular experiments 
made on this point but that theoretically it would be a fact 
that the smaller journals would offer less resistance. 

Mr. Seley drew attention to the fact that this was the first 
paper relating to tonnage rating that had been presented for a 
number of years and stated that the earlier papers had been 
found to be of great practical value and this one would un- 
doubtedly prove to be no exception. He regarded it as a very 
valuable contribution to the association and moved a vote of 
thanks to Prof. Schmidt. This motion was carried. 


MECHANICAL STOKERS. 


Committee :—T. Rumney, Chairman; Е. D. Nelson, С. E. 


Gossett, J. А. Carney, Geo. Hodgins. 

The report of the committee contained descriptions of the 
Crawford stoker and the Street stoker, both of which have 
been developed since last year. Both will be the subject of 
separate articles in a later issue of this journal. 

It also contained some references to the service of the stokers 
that were described in last year's report, showing that in gen- 
eral they are operating satisfactorily. The report concluded as 
follows: 

Our experience has developed that the stoker is nog mechan- 
ically perfect. Therefore, it requires considerable skill and 
care on the part of the enginemen to avoid failures. The 
stoker companies have made several improvements in the design 
of the machines in the past year, and, in view of the improve- 
ments that have been made that have so materially improved its 
performance, it is reasonable to assume that this machine will 
yet prove a successful device for automatic firing of locomo- 
tives. | 

It could hardly be expected that mechanical stokers at the 
present stage of development could show an economy over 
hand firing by an expert fireman, but it is considered that, if 
economy is expected, it must be looked for in the comparison 
with the average of all grades of firemen in regular service. 
Designers of the present day are more interested in effecting 
practicability and security against failure rather than the pro- 
moting of efficiency by its use, as this effect is more or less 
taken for granted with any properly designed and thoroughly 
practical stoker. 

The main defect of the present stokers seems to be, to a 
very great extent, with the coal-conveying apparatus, and it is 
the failure of this particular feature which usually makes the 
stokers of to-day somewhat unreliable. 

The committee considers the progress and the development 
of the mechanical stokers during the past years as indicative 
of a determined effort to build stokers which will be in everv 
way a success, and is convinced that the mechanical stoker is 
destined to be a very important factor in the operation cf 
heavy locomotives in the not very distant future. 


Discussion—Mr. Street stated that his stoker was in service 
on the Lake Shore & Michigan Southern Railway, between 
Ashtabula and Youngstown, Ohio, and invited any one interested 
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to take a ride on the locomotive and watch its operation. This 
invitation was seconded by Mr. MacBain. 

T. O. Sechrist stated that there was a Hanna stoker working 
on a Mallet compound locomotive on the C. N. O. & T. P. Rail- 
way between Oakdale and Danville, Ky. This stoker had given 
most satisfactory results in that service and had shown itself 
capable of handling trains that were impossible with hand firing. 
They were now installing twelve more Hanna stokers on the 
same division and it is the intention to equip all of the largest 
engines with it. The stoker was able to satisfactorily use coal 
which cost ninety cents a ton as compared with $1.35 coal used 
when firing by hand. 

J. F. DeVoy reported that the Strauss stoker, which had been 
in operation on the Milwaukee for over a year, had been giving 
very satisfactory results and quoted from official reports many 
trips which showed the stoker to be successful in every way. 

J. F. Walsh stated that five Strauss stokers used on the C. & 
O. were giving as good results as hand firing on their very 
large engines. The locomotives equipped with stokers are work- 
ing on the river grade, handling trains of 4,500 tons. He ex- 
pressed the opinion that the stoker to be thoroughly satisfactory 
must be made more attractive to the firemen. Means should be 
provided for conveying the coal from the tender to the hopper. 

Mr. Franey stated that he had personally fired the engine 
equipped with the Street stoker for fifty miles, the train weigh- 
ing 3,400 tons, and that during this trip he did not find it neces- 
sary to remove a heavy overcoat. It was not necessary to open 
the fire door during the whole trip. He also reported a number 
of other trips which he had personally made on the locomotive 
that showed excellent results. Не stated that observations іп- 
dicate a considerable saving of coal by the use of a stoker, and 
that tests were now being made to verify this. In regard to 
smoke the density depended upon the amount of coal being 
fired. With heavy firing black smoke was emitted constantly. 
With lighter firing the smoke was a lighter color, but was still 
constant. He stated that the maintenance of the stoker had 
proved to be very light. 

Mr. Bentley did not agree with the gentleman who stated that 
the stoker could be used satisfactorily by inexperienced men. 
He believed that no matter which stocker was used it would be 
necessary for the fireman to have considerable experience in 
order to get the best results from it. He also brought up the 
question of smoke as being very important and stated that in 
the large cities this was one of the most serious problems that 
the stoker is expected to remedy. 

Mr. Hayes stated that on the Erie experience with stokers 
so far had not been such as to justify any general expression in 
their favor. There has been five or six stokers in service on 
that road and it was found that they took about one-third more 
coal than hand firing. Не believed that the education of the 
firemen would accomplish better results than the stoker unless 
the latter was greatly improved over those that he knew. 

George L. Fowler reported a recent trip with the Crawford 
stoker and stated that its operation was entirely smokeless. 
While no tests had been made as yet, observations indicated 
that this stoker gave some fuel economy. It was entirely suc- 
cessful so far as keeping up the steam was concerned. 


LOCOMOTIVE FRAME CONSTRUCTION. 
By Н. T. BENTLEY. 


The subject of the paper I was asked to write was subdivided 
under two heads, as follows: 

First: The investigation of design of driving boxes, brasses, 
shoes, wedges, binders and frames, that will give increased mile- 
age to locomotives between shoppings. 

Second: Frame construction for engines with outside valve 
gear. 

With our heavy locomotives, it is getting to be quite a prob- 
lem to keep them running without having frequently to drop 
wheels and refit driving-box brasses, take up lateral wear, line 
down wedges, etc., and the object of this paper is to bring out 
a.discussion as to what has been, or can be, done to keep en- 
gines off the drop pit, and increase their life between general 
repairs. We are nearly all agreed, I think, that if it were pos- 
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sible to keep our driving-box brasses, shoes and wedges snug, 
and free from pounding, there would be less trouble with frame 
коке and our rod brasses would not need renewing so 
oiten. 

With the above ideas in mind, I am giving a few suggestions 
that may possibly enable us to keep an engine out of the shop 
until such time as the driving axles need renewing, unless a 
frame breakage occurs to take engine out of service. 

To get the best results, driving boxes should be made of cast 
steel, and designed of such proportions in shoe and wedge fit as 
to give long life, and with an adjustable or removable hub liner, 
so that lateral motion could be taken up with wheels in place. 

The driving-box brasses should be of ample size and made of 
suitable material for obtaining long life, and of a removable 
type so that it would be possible to quickly replace them without 
having to drop wheels. 

Shoes and wedges should be of such a size so that a large 
bearing surface would be in contact with driving boxes. With 
the ordinary design, the shoe and wedge face is altogether too 
small, and very rapid wear takes place. Flangeless shoes and 
wedges should be used to overcome the trouble experienced 
with flanges breaking. To facilitate the lining down of wedges, 
arrangements should be made so that they could be removed 
without disturbing the binders, or underhung springs, if used; 
the wedge bolts should be of sufficient strength and so arranged 
that in case of breakage it would be an easy matter to replace 


em. 

Binders to be so designed that they will securely hold the 
frame jaws together, and prevent movement, but yet of such 
construction that they can readily have wear taken up when 
necessary. 

Frames.—Most roads have more or less trouble with frame 
breakages, and, if these could be eliminated by either improving 
the design or making them of some material that would stand 
up under the shocks they are subjected to, a step in the right 
direction would be made. 

In looking over a mechanical paper some time ago, I noticed 
an article bearing on the great amount of frame breakage that 
was occurring with engines having the Walschaert valve gear. 
Upon looking into this, on our own road, I found we are not 
having the slightest trouble; not a single case of frame break- 
age has occurred on any outside gear engine during the past 
four years. 

Frame Construction for Engines with Outside Valve Gear.— 
As most locomotives are now being built with outside valve gear; 
there is very little difficulty in designing a suitable cross brac- 
ing that will add materially to strength and life of frames. 

In sending out a Circular of Inquiry on the subject under 
discussion, a number of questions were asked, and the replies are 
summed up after each question, following: 


Have you any suggestion to make in the way of improving 
the driving box now in general use, and, if so, what do you 
recommend ? 


Of twenty-six answers, sixteen replied, “Мо,” whereas the 
balance suggested using heavy steel boxes, except in one case, 
where it was recommended that the pedestal jaws be spread 
farther apart, so that heavier cast-iron boxes could be. used. 


Have you any way of taking up lateral wear in driving boxes 
without removing them, and, if so, how is it done? 


Very little has been attempted in this direction, although re- 
plies indicate there is a great need of something that will en- 
able this to be done. 


Are you using driving boxes with brasses that can be taken 
out without dropping wheels, and, if so, what kind, and are they 
entirely satisfactory? 


Notwithstanding the desirability of such an arrangement, only 
five roads report using anything of the kind, and all are using 
the same patented device, experimentally; in three cases satis- 
factorily, in one case it has not been in service long enough to 
report on, while the fifth user did not find it entirely satisfac- 
tory, but did not state in what respect it failed. 


What mixture or special metal do you use in driving-box 
brasses, and is it entirely satisfactory? Do you use grease for 
lubricating switch engines, and is it giving satisfaction? If not, 
what do you suggest? 

In the first section of this question, most roads reply that 
they are making their own mixture, of copper 80 per cent., tin 
IO per cent. and lead 10 per cent, with very satisfactory results, 
while a few are purchasing special brands, which give good 
service. 

In answer to second part of question No. 4, there appears to 
have been a difficulty experienced while using grease in switch 
engines, and it early became evident that the kind of grease 
and perforated plates working satisfactorily on road engines 
would not answer the purpose for the slower moving switch 
engine, and, therefore, a thinner grease and perforated plates 
with larger holes were introduced, and this combination ap. 
pears to give better results. 


Do you use adjustable or solid shoes and wedges, and are 
they satisfactory? | | 

The general practice appears to favor the solid shoe with 
adjustable wedge, and, as a whole, is satisfactory, although with 
limited bearing surface considerable wear takes place. With 
engines having Walschaert or other outside gear, there is no 
reason why the frame jaws cannot be designed to get a width 
of eight to ten inches, if desired, so that the pressure per 


'square inch could be greatly reduced. On a large number of 


European engines a solid pedestal of great width is used, with 
very satisfactory results. 

Do you have much shoe and wedge flange breakage? If so, 
how do you overcome it? 

Considerable trouble appears to have been experienced in this 
direction, and has been overcome in some cases by using bronze 
shoes and wedges; in others, by thickening flanges where pos- 
sible, and, on most roads, frame jaws are now rounded off so 
that a good filet can be left in shoes and wedges. We have 
entirely overcome the breakage of flanges by simply leaving 
them off, and using side plates riveted on frame, the flanges of 
driving box coming in contact with these side plates, instead of 
the flanges of shoes and wedges as formerly. 

What width of bearing face do you have on shoes and wedges 
where they come in contact with driving boxes? 

The replies indicate that this varies on different engines and 
roads, the minimum being 4 inches with 734 inches as a maxi- 
mum, depending on the size of engine. With Consolidation en- 
gines in service on the Chicago & North Western Railway we 
have a wedge face of 814 by 17% inches, with a pressure per 
square inch of 122.8 pounds, as compared with our former 
standard freight engine with 614 by 17 inch wedge face, with 
a pressure of 184.72 pounds per square inch. 

With outside valve-gear engines, have you tried to increase 
the width of shee and wedge face, and, if so, how? 

In no case does there appear to have been an attempt made, 
according to replies received, to increase frame jaws on engines 
having outside valve gear, and yet it is a simple proposition, 
and by doing so very much increased wearing surface could be 
obtained. 

Have you any way of taking down wedges, without removing 
binders or driving box, and, if so, please furnish blue-prints? 

In no case reported has this been attempted, although it can 
be accomplished by using flangeless wedges and cutting away 
the inside flange of driving box, on wedge side, and what was 
formerly a four or five hour job, depending upon size of en- 
gine, can be accomplished in less than an hour. 

Do you use brass or cast-iron faced shoes and wedges, and 
which do you recommend? 

The general practice appears to favor cast iron for this pur- 
pose, but a number of roads prefer bronze shoes and wedges 
where steel boxes are used, while a few people seem to like 
a bronze liner on steel box, and then use a cast-iron shoe and 
wedge. With this latter arrangement, we have not had very 
good results on account of difficulty keeping liners fast on box, 
and our present practice is to use cast-iron shoes and wedges 
against steel boxes in freight service, and bronze bearing on 
passenger engines. 

Can you line down shoes and wedges without taking them 
out to apply liners, and, if so, how? 

The replies are practically the same as to question 9, except 
that occasionally loose liners are inserted behind wedge, 
which, however, can only be done by taking binder down, so 
that what should be a simple job is a difficult and expensive onc. 


With underhung springs can you remove and replace broken 
wedge bolts without taking binders down, and, 1Ғ so, please 
show how? 

Where underhung springs are used, it seems impossible on 
most roads to remove or apply wedge bolts without removing 
springs. We had a similar difficulty, and practically overcame 
it by making binders with slotted holes, which enabled us to 
take out and replace wedge bolts with springs in place, thus 
reducing the job from a big to a small one. 

Ms type of binder do you find the most satisfactory, and 
why 

The pedestal cap type meets with most favor, as replies from 
fourteen roads indicate it is their preference, and that frame 
breakage is reduced where used. The strap binder is next best 
thought of, seven replies being in favor of it. The clamp over 
frame jaw lugs is used on four roads on account of simplicity, 
and only one road is in favor of using the thimble and bolt. 


My personal preference is the pedestal cap type. 

Have you anything to suggest in the way of a binder that 
will take up wear without having to be upset and refitted? 

The replies of persons using the pedestal cap type indicate 
that this style of binder does enable the wear to be taken up 
with less trouble and expense than any other make, in which 
conclusion I concur. 

What suggestion have you to offer in regard to frame con- 
struction on engines with outside valve gear? 
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The proper cross bracing of frames is the most logical use to 
make of the space that was formerly taken up by valve gear, and 
will do more to overcome frame breakage than almost anything 
else, is the general opinion. Опе suggestion is to use upper 
and lower rails over cylinder casting. This design can, and is 
used, however, with engines not having outside valve gear, and 
is a great help in reducing front frame breakages and loose 
cylinders. 

Do you have as much trouble with frame breakage when 
using outside valve gear as you did when using Stephenson 
gear? If so, how do you account for it? If not, how do you 
account for it? 

There seems to be a reduction of frame breakages with en- 
gines having outside valve gear, on account of them being pro- 
vided with suitable cross bracing. In our experience with en- 
gines of exactly the same size and make, one having the inside, 
and the other the outside gear, the former are continually in 
the shop with broken frames, while the latter, with Walschaert 
gear, have never given us а minute's trouble in this direction; 
but frames are braced laterally, which we consider the cause of 
our freedom from breakage. 

Do you use cross bracing between frames of outside gear 
engines? If so, does it stiffen up and reduce frame breakage? 

Where outside gears are in use, the frames are generally 
braced laterally and with splendid results, judging from replies 
received. Some roads have had such short experience with out- 
side geared engines that they are not in a position to report 
intelligently. 

Have you any suggestions to make that will decrease the 
breakage of locomotive frames? 

The suggestions offered are various, and may be summarized 
as follows: Heavier frames. Keep pounds out of driving boxes. 
All weight-carrying points on frames to be braced to boiler. 
Make frames of best material. Increase depth of frame in pro- 
portion to the tractive power. Make frames in one piece with 
large radii where possible. Good material properly used. 

= you use steel or iron frames? Which is most satisfac- 
tory | 
Cast-steel frames, when properly designed and annealed, ар- 
pear to be just as satisfactory as wrought iron. Great strides 
have been made in foundry practice during the past few years, 
so that first-class castings can be obtained. 

In conclusion, I believe there is a great field ahead for the 
further study of this subject, so that repairs to driving boxe;, 
shoes, etc, will be simplified, and work now taking several 
hours can be done in very much less time. 


Discussion—Mr. MacBain recounted how six years ago the 
New York Central experimented by lengthening the driving box 
brasses on Atlantic type locomotives about 20 per cent. ог from 
I2 to 14% inches. The extension was permitted by shifting the 
eccentrics and putting them on an off-set eccentric rod. Previous 
to that time it was found that the left main brass would run from 
35,000 to 40,000 miles. The first one of the wider bearing ran 
122,500 miles and the wear was not greater on the left main brass 
than on the others. The same form was immediately applied 
to other engines and it has been used with uniformly good 
results since that time. 

Mr. Gaines objected to the use of cast steel driving boxes. 
He stated that he was trying at present to substitute cast iron 
boxes for all the cast steel designs on his road. In connection 
with frames he stated that it was advisable to connect points 
on the frames wherever the weight is transferred, directly to 
the boiler; in this manner many frame breakages are avoided. 

Mr. DeVoy stated that he believed the increased frame 
bracing was the reason for decreased frame breakage on en- 
gines having outside valve gear. He also believed that you could 
reduce the weight of the frames by fully 25 per cent. by the use 
of properly designed braces and that the combined weight of 
frame and braces would be 15 to 20 per cent. less than the frame 
which was not properly braced. 

Mr. Bentley recounted his experience with removable driving 
box brasses which covered a service of a number of years. 
He stated that the savings which were obtained by removable 
brasses were truly remarkable. In connection with these braces 
they were using flangeless shoes and wedges with great success. 


(Reports of committees and discussion on the following sub- 
jects will appear in the next issue: Superheaters; Capacity of 
Safety Valves; Design, Construction and Inspection of Loco- 
motive Boilers; Locomotive and Shop Operating Costs, and 
Steel Tires.) 


NEW DESIGN OF RADIAL DRILL. 


A recent design of radial drill, adapted to accurate and fast 
work required in a modern railroad shop, is shown in the accom- 
panying illustration. This drill is built in the 216, 3 and 3% foot 
sizes, making it suitable for all ordinary work. 


It will be seen that the arm is very well proportioned and has 
a very wide bearing on the column, that is ground to size, making 
a very rigid arrangement. It can be lowered at twice the elevat- 
ing speed, being controlled by a lever located on the cap of the 
column within easy reach. It can be swung in a full circle around 
the column. 

The head is traversed by means of a double pitch screw, pro- 
vided with a graduated dial on the end of the arm, which enables 
the operator to bring it to within .oo1 inches of the desired posi- 
tion. By means of a lever located on the head directly in front 


A GOOD DESIGN OF PLAIN RADIAL DRILL ADAPTED TO 
R. R. SHOP WORK. 


of the operator, the back gears can be engaged or disengaged 
without the slightest shock while the machine is in motion. 


High carbon crucible steel is used in the construction of the 
spindle, which is provided with an automatic trip with a safety 
stop. Another desirable feature is the range of twelve changes 
of speed which are instantly available without stopping the 
machine. In connection with this, there is a bronze speed plate 
on the arm which enables the operator to select the proper speed 
at a glance. 


There are eight changes of feed in geometrical progression to 
each spindle speed, and the feed can be used either as a positive 
or as a friction feed. 


Very heavy tapping operations are possible and it is claimed 
that it is impossible to break a tap on this machine because it is 
provided with an adjustable gauge nut which causes the spindle 
to slip when the tap reaches the bottom of a hole. The tapping 
mechanism permits taps to be backed out at accelerated speed. 

Six changes of speed are provided by a speed box of the geared 
friction type which is simple in construction and easily operated 
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The base of this drill is unusually heavy where the column is 
bolted on and the entire machine is very compact. It is made 
exceptionally rigid, eliminating all vibration, by casting the col- 
umn in one piece with four internal ribs extending its entire 
length. The drill is manufactured by the Mueller Machine Tool 
Co., of Cincinnati, Ohio, and may be equipped for any style of 
motor drive. It can also be furnished with a universal box, 
plain swinging, worm swiveling, or round table. 


VARIABLE SPEED PLANER DRIVE. 


A new planer drive with variable cutting speeds has recently 
been designed which insures great working economy on account 
of the flexibility provided for all classes of planer work. 

One of the accompanying illustrations shows a 42 in. planer 
fully equipped with this speed variator with four cutting speeds 
arranged to provide 20 ft., 30 ft, 40 ft, and 5o ft., and with а 
constant return speed of about 80 ít. The four speeds are 
obtained through a pair of opposed four step cone pulleys oper- 
ated by an endless belt between them, the whole being mounted 
upon a substantial platform on top of the housings, as shown in 
the smaller top view. The belt is shifted from step to step and 
provides a range of speeds calculated to 
cover the most exacting requirements. 
These various cutting speeds, with the 
constant high speed return stroke, insure 
the greatest working economy. 

This drive has primarily two distinct 
and necessary advantages over the old 
geared drive, in its simplicity of design 
and freedom from destructive vibration. 
There are no change gears to break or 
stick on the shafts, and the usual troubles 
due to frictions and jaw clutches, together 
with the splashing of oil over the machine, 
are eliminated. It is free from the noise Ў 
and vibration of the gear driven type, 
which condition becomes worse as the 
parts are subjected to wear, on account of 
the excessive speed of the gears. Such vibration ultimately 
results in inaccuracy to the work being plared and hence unfits 
the geared drive for accurate planer work. This new speed 
variator is free from all these defects and insures the smoothest 
possible work, and its simplicity, efficiency and durability will 
appeal to those interested in this type of drive. 

To accomplish the shifting of the belt effectively, a pair of 


TOP VIEW OF SPEED VARIATOR SHOWING BELT SHIFTING DEVICE. 


belt forks are moved alternately along guide rods by 
means of a pair of cylindrical cams, which revolve alter- 
nately through the medium of a set of intermittent gears oper- 
ated by the hand wheel shown at the rear. One revolution ot 
this wheel shifts the belt from one step to another and a shot 
pin indicates the complete revolution. The cam rolls have spiral 
slots milled in their peripheries, each belt fork being moved 


along the guide rods through the medium of a roller operating 
in the spiral slots. The relation between the cams and forks 1s 
such as to shift the belt from the high step of one cone before 
placing it on the high step of the opposing cone. Тһе tension 
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42" x 42" PLANER WITH VARIABLE SPEED MOTOR DRIVE. 


of the belt is controlled by the vertical lever, shown at the rear, 
operating іп a radial slot. This lever is of convenient height 
and, through link connections, operates a pair of bell cranks 
which serve as levers to slide the driven cone towards the driver, 
thus slackening the belt. This feature, together with the me- 
chanical belt shifting device and the fact that the steps of the 
pulleys are beveled on the edge, so as to offer no resistance to 
the passage of the belt, permits of easily mak- 
ing rapid changes of speed, even though the 
belt is very wide. After the belt is located 
for the desired speed, it is brought up tight 
by moving the hand lever to the point where 
the tension is sufficient for the work, after 
which the lever is securely clamped by the 
binder handle shown. In these operations the 
driven cone is moved towards the driver, that 
carries the planer driving belts; thus the ten- 
. sion of the vertical belts is not disturbed 
when making speed changes, and the danger 
of their flying off, from becoming loose, is 
overcome. 


АП shafts in the variator are of large diam- 
eter, accurately ground and run in massive 
phosphor-bronze journals perfectly lubricated 
by the ring or dynamo system of oiling. The 
journals are supplied with liberal oil wells 
and return ducts, thereby preventing the oil from escaping and 
coming in contact with the belts. Тһе bearings are of the ball 
and socket type, insuring perfect alignment at all times. 

The fact that the speeds can be changed without stopping the 
machine constitutes a valuable feature, for with the old geared 
type it is necessary to wait until the mechanism slows down to 
almost a standstill before the clutches or gears could be en- 
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gaged. With this drive in fact, it is far easier to make the 
changes while in motion than otherwise. Тһе driving pulleys 
are perfectly balanced, and have flywheel rims, the momentum 
of which, even at high speeds, reduces to a minimum all shocks 
to the driving mechanism due to intermittent cutting and revers- 
ing, also insuring a steady, even pull for the cutting stroke. 
This, coupled with the smoothness of the drive, the good design 
and accuracy of the planer itself, insures finished work which 
is free from imperfections, requiring the least, if any, attention 
from the vise hands in subsequent fitting. 

A belt drive is regularly furnished with the variator, the tight 
and loose pulleys being applied to the rear cone shaft The 
drive can be obtained direct from a line shaft, provided same 
has a sufficient speed, but slow shafts of about 150 r.p.m. ге- 
quire an intermediate or jack shaft. The peculiar construction 
and design offer the additional advantage that it is a simple 
matter to convert the belt drive into a motor drive at any time 
after the machine 5 installed. For electric drive, as illustrated 
above, a constant speed motor is required, either of the direct 
or alternating current type, the motor being direct connected to 
the variator through spur gearing. А starting box is the only 
controlling mechanism necessary in this case. 

The speed variator and also the planer are manufactured by 
the American Tool Works Co., Cincinnati, Ohio. 


—— нч i ——ÓÓ— 


EXHIBITORS AT ATLANTIC CITY. 


The exhibition of the Railway Supply Men's Association was even larger 
and more attractive than in previous years, and reflected great credit on 
those in charge of its arrangement. Among the firms who had space were 
the following: 


Adams & Westlake Co., Chicago, 11. 

American Arch Co., New York, М. Y. 

American Balance Valve Co., Jersey Shore, Pa. 
American Brake Shoe & Foundry Co., Mahwah, N. J. 
American Car & Foundry Co., New York, St. Louis, and Chicago, Ill. 
American Mason Safety Tread Co., Boston, Mass. 
American Nut & Bolt Fastener Со. Pittsburg, Pa. 
American Steel Foundries Co., Chicago, Ill. 
American Vanadium Co., Pittsburg, Pa. 
Armstrong Brothers Tool Co., Chicago, Ill. 
Baldwin Locemotive Works, Philadelphia, Pa. 
Besley & Company, Chas. H., Chicago, Ill. 
Bettendorf Axle Co., Davenport, Ia. 

Bird & Co., J. A. & W., East Walpole, Mass. 
Boyle & Co., Inc., Jno., 'New York, N. Y. 

Bowser & Company, Іпс., S. F., Fort Wayne, Ind. 
Brill Company, J. G., Philadelphia, Pa. 

Brown Auto Hose Coupling Co., Cleveland, O. 
Buckeye Steel Castings Co., Columbus, О. 

Buffalo Brake Beam C., New York, N. Y. 
Burroughs Adding & Listing Machine Co., Detroit, Mich. 
Butler Draw Bar Attachment Co., Cleveland, O 
Carborundum Company, Niagara Falls, М. Y. 
Carnegie Steel Company, Pittsburg, Pa. 

Carter Iron Co., Pittsburg, Pa. 

Celfor Tool Co., Chicago, Ill. 

Central Electric Co., Chicago, 11. 

Chase & Company, L. C., Boston, Mass. 

Chicago Car Heating Co., Chicago, Ill. 

Chicago Railway Equipment Co., Chicago, Ill. 
Chicago Steel Car Co., Chicago, 11. 

Chicago Varnish Co., Chicago, Ill. 

Chisholm & Moore Mfg. Co., Cleveland, O. 
Cleveland Car Specialty Co., Cleveland, O. 

Clow & Sons, James B., Chicago, Ill. 

Coe Brass Mfg. Со., Ansonia, Conn. 

Commercial Acetylene Со., New York, М. Y. 
Commonwealth Steel Co., St. Louis, Mo. 
Consolidated Car Heating Co., Albany, N. Y. 
Consolidated Railway Electric Lighting & Equipment Co., New York, N. Y. 
Cooper-Hewitt Electric Co., New York, М. У 
Crane Co., Chicago, Ill. 

Crosby Steam Gage & Valve Co., Boston, Mass. 
Curtain Supply Co., Chicago, Ill. 

Damascus Brake Beam Co., Cleveland, O. 
Davis-Bournonville Co., New York, М. Y. 
Dearborn Drug & Chemical Works, Chicago, Ill. 
D. P. Company, New York, N. Y. 

Detroit Hoist & Mach. Co., Detroit, Mich. 
Detroit Lubricator Co., Detroit, Mich. 

Dickinson, Paul, Incorporated, Chicago, 111. 
Dixon Crucible Company, Joseph, Jersey City, N. J. 
Dressel Lamp Works, New York, N. 

Duff Manufacturing Co., Pittsburgh, Pa. 

Duntley Manufacturing Co., Chicago, Ill. 

Edison Storage Battery Co., New York, N. Y. 
Edwards Company, O. M., Syracuse, N. Y. 
Electric Hose & Rubber Co., Wilmington, Del. 
Electric Storage Battery Co., Philadelphia, Pa. 
Faessler Mfg. Co., J., Moberly, Mo. 


Fairbanks Company, New York, N. 
Fairbanks, Morse & Co., Chic о, n 
Flannery Bolt Co., Pittsburg, 
Forsyth Brothers Co., Chicago, m. 
Foster, Walter Н., New York, N. Y. 
Franklin Manufacturing Co., Franklin, Pa. 
Franklin Railway Supply Со., New York, М. Y. 
Frost Railway Supply Co., Detroit, Mich. . 
Galena Signal Oil Co., Franklin, Pa. 
Garlock Packing Co., Palmyra, N. Y. 
General Electric Co., т М. У. 
General Railway Su supply 1 у Co., Chicago, ПІ. 
Gilbert & Barker Со., $ ringfeld, Mass. 
Gold Car Heating & Lightin New York, N. Y. 
Goldschmidt Thermit Co., New "Vork, N xs 
Gould Coupler Со., New York, М. Y. 
Greene, еса Co., New York, N. Y. 
Grip Nut Co., Chicago, ТИ. 
Hale & Kilburn Mfg. Co., Philadelphia, Pa. 
Hammett, H. G., Troy, N. Y. 
Harlan & Hollingsworth Corporation, Wilmington, Del. 
Harrington, Edwin, Son & Co., Inc., Philadelphia, Pa. 
Heywood Bros. & Wakefield Co. , Philadelphia, Pa. 
Hobart Allfree Co., Chicago. 
Hunt- Spiller Manufacturing Corporation, South Boston, Mass. 
Hutchins Car Roofing Co., Detroit, Mich 
International Correspondence Schools, Scranton, Pa. 
Independent Pneumatic Tool Co., Chicago, Ill. 

enkins Brothers, New York, N. ү. 

ohns-Manville Co. Pai. New York, N. Y. 

oliet Railway барыр Co ‚ Joliet, ПІ. 

oyce Cridland С ayton, O | 

elly-Arnold Mfg. "Co. . Wilkes-Barre, Pa. 
Kerite Insulated Wire & Cable Со., New "York, N. Y. 
Kilbourne & Jacobs Mfg. Co., рик 
Lackawanna Steel Со., New York, М 
Landis Machine Company, Waynesboro, Ра. 
Landis Tool Со., Waynesboro, Ра. 

Linde Air Products Buffalo, N. Y. 

Love Brake Shoe Co., Chicago; Ill. 
Lunkenheimer Company, Cincinnati, O. 
Lupton’s Sons Co., David, Philadelphia, Pa. 
McConway & Torley Co., Pittsburg, Pa. 
McCord & Company, Chicago, Ш. 
Manning, Maxwell & Moore, New York, М. Y. 
Midvale Steel Co., Philadelph ia, Pa 
Millburn Co., Alexander, altimore, Md. 

Modoc Soap Со, Philadel ia, Pa. 
Molleson Co., Geo. E., New York, N. Y. 
Moran Flexible Steam Joint Co., Louisville, Ky. 
Nathan Mfg. Co., New York, N. Y. 
National-Acme Mfg. Co., Cleveland, O 
National Lock Washer Co., Newark, N. J. 
National Malleable Casting Co., Cleveland, O. 

National Railway Devices Co., ir o, Ill. 
Newhall Engineering Co., Geo. М., P Po uie Pa. 
New York Air Rrake Со., New York, 
Nichols & Brother, Geo. P., Chicago, ki 
Niles-Bement-Pond Со., New York, М. Y. 
Norton Company, Worcester, Mass. 

Norton, Inc., А , Boston, Mass. 

Okonite Со.,- New York, 

Pantasote Со., New York, N. Y. 
Parkesburg Iron Company, Parkesburg, Pa. 

Pilliod Brothers, Toledo, O 

Pilliod Company, Swanton, O. 
Pittsburg Equipment Co., Pittsburg, an 
Pressed Steel Car Co., Pittsburg, 
Pugh, Job T., Philadelphia, Pa. 
Railway Materials Co. Chicago, Ill. 
Rapp Company, John W., New York, М. Y. 
Restein Company, Clement, Philadelphia, Pa. 
Revolute Machine Co., New York, Y. 
Rockwell Furnace Co., New York, N. Y. 
Royersford Foundry & Machine Co., Іпс., Royersford, Ра. 
Safety Car Heating & Lighting Co., 'New York. N. Y. 
Scullin-Gallagher Iron & Steel Co., St. Louis, Mo. 
Scully Steel & Iron Со., Chicago, ПІ. 

Sellers & Company, Wm., Inccrporated, Philadelphia, Ра. 
Spencer Turbine Cleaner 'Со., Hartford, Conn. 
Sprague Electric Co., New York, М. Y. 

Standard Coupler Co.. New York, N. Y. 

Standard ‘Steel Car Co., New York, 
Standard Steel Works Co.. Philadelphia, Pa. 

Stoever Foundry & Mfg. Co., Dew ork, 

Storrs Mica Co., Owego, N. Y 

Strong, Carlisle, Hammond Co., Cleveland, O. 

Symington Co., T. H., Raltimore, Md. 
Talmage Mfg. Со. i Cleveland. О. 
Taylor Mfg. Co., James L.. Bloomfield, N. J. 
Templeton Kenly & Со., Chicago, ПІ. 
Tindel-Morris Со., Eddystone, Pa. 
Titan Steel Castings Co., Newark, N. J. 
Toledo Pi 1р6 Threading Machine Co., Toledo, О. 
Trenton Malleable Iron Co.. Trenton, J. 
Underwood & Co., H .B.. Philadelphia, Pa. 
Union Draft Gear Co., Chicago, ПІ. 
Union Fibre Со., Winona. Minn. 

Union Mfg. Co., New Britain, Conn. 
Union Spring & Mfg. Co.. Pittsburg, Pa. 
U. S. Metal & Mfg. Co., New York, N. Y. 
U. S. Metallic Packing Co., Philadelphia, Pa. 

Vanadium Metals Co.. Pittsburg, Pa. 
Walworth Mfg. Co., Boston, Mass. 
Ward Equipment Co., New York, N. Y. 
Watson-Stillman Co., New York, N. Y. 
Waugh Draft Gear Co., Chicago, "TH. 
Welsbach Company. Gloucester, N. 
West Disinfecting Co.. Inc., New York, N. Y. 
Western Railway Equipment Co., >t. Louis, Mo. 
Westinghouse Air-Brake Co., Pittsburg, Ра. 
Westinghouse Automatic Air & Steam Coupler Co., St. Louis, Mo. 
Westinghouse Electric Mfg. Co., Pittsburg, Pa. 
Westinghouse Machine Co., The, Pittsburg, Pa. 
Wheel Truing Brake Shoe Co., Detroit, Mich. 
Whipple Supply Co., New York, N. Y. 
Williams & Co.. J. H.. Brooklyn, М. Y. 
Wood, Guilford S., Chicago, ПІ. 
Wright Wrench Mfg. Co., Canton. O. 
Yale & Towne Mfg. Co., ‘New York, N. Y. 
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BOOK NOTES. 


Correction.—"The Practice and Theory of the Injector,” by 
Kneass, $1.50, which appeared in this column in the last issue, 
was through error entitled; "Practice and Theory of the Indi- 
cator." 


Polytechnic Engineer, May, 1910. 144 pages. Cloth. Pub- 
lished annually by the Polytechnic Institute of Brooklyn, 85 
Livingston street, Brooklyn, N. Y. Subscription price, $1.50 per 
copy. 

The aim of this book has been to present essentially a Poly- 
technic publication that will be of interest and value to the 
undergraduates and their friends in the scientific world and 
most of the articles are by Polytechnic Institute men. Some 
very good research work has been presented in permanent form; 
some of the articles are: Negative Track Feeders, Experiments 
on the Case-Hardening of Steel by Gases, Train Resist- 
ance Formulas and Speed-Time Relations, Gyration Stresses in 
Shafts, and Some Neglected Branches of Engineering, which is 
by С. M. Basford. 


Metal Spinning. By C. Tuells and Wm. A. Painter. 38 page 
pamphlet, 6x9 in. Illustrated. Published by the Industrial 
Press, 49 Lafayette street, New York. Price, 25 cents. 

This booklet is No. 57 of "Machinery's" Reference Series, and 
contains some interesting and valuable information for metal 
workers. 


PERSONALS. 


J. D. Maupin, general foreman of the Trinity & Brazos Valley 
Railway at Teague, Tex., has been appointed master mechanic. 


Geo. S. McKee, superintendent of motive power and car 
equipment on the Mobile & Ohio Railroad, retired June 1. 


George S. Goodwin has been appointed assistant mechanical 
engineer of the Chicago, Rock Island & Pacific Railway, with 
office at Silvis, Ill. 


E. J. Robertson has been appointed superintendent car de- 
partment of the Minneapolis, St. Paul & Sault Ste. Marie Rail- 
way, succeeding I. G. Pool, deceased. 


H. H. Hillberry has been appointed master mechanic on the 
Toledo division of the Pennsylvania Lines west of Pittsburgh, 
at Toledo, O., succeeding Mr. McDonnell, transferred. 


George H. Burton, assistant master mechanic of the Northern 
Central Railway, has been transferred to Renovo, Pa., as п 
result of the abandonment of the shops at Mt. Vernon. 


W. F. Kapp, superintendent of shops and machinery of the 
Richmond, Fredericksburg & Potomac R. R., at Richmond, Va, 
has had his title changed to superintendent of motive power. 


C. H. Kadie, master mechanic of the Southern Railway at 
Charleston, S. C., has been transferred to Alexandria with the 
same title, succeeding Mr. Sasser, transferred. 


G. E. Sisco, foreman of the Allegheny shops on the northwest 
system of the Pennsylvania Lines west of Pittsburgh, has been 
promoted to assistant master mechanic at Allegheny, succeeding 
Mr. Hillberry, promoted. 


F. V. McDonnell, master mechanic of the Pennsylvania Lines 
west of Pittsburgh, at Toledo, O., has been transferred to Ma- 
honingtown, Pa., with the same title, succeeding Mr. Reese, 
promoted. 
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E. C. Sasser, master mechanic of the Southern Railway at 
Alexandria, Va., has been appointed master mechanic at Spencer, 
N. C., succeeding W. F. Kaderly, resigned to go to another com- 
pany. 


M. Flanagan, foreman of the machine department of the 
Chesapeake & Ohio Railroad at Richmond, Va., has been ap- 
pointed master mechanic of the Richmond division, with office at 
Richmond. 


W. V. Fountain, master mechanic for the Shreveport, Houston 
& Gulf R. R., has resigned to accept service in a similar capacity 
with the Nacogdoches & Southeastern R. R., with headquarters 
at Nacogdoches, Tex. 


O. P. Reese, master mechanic of the Pennsylvania Lines at 
Mahoningtown, Pa., has been promoted to assistant engineer of 
motive power on the Northwest system of the Pennsylvama 
Lines, at Ft. Wayne, Ind., succeeding T. R .Cook, transferred. 


Ben Johnson has been appointed superintendent of motive 
power of the United Railways of Havana and of the Havana 
Central Railroad with office at Havana, Cuba, succeeding Mr. 
Charles J. Thornton, resigned. 


I. G. Pool, for twenty-two years an employee of the Minneapo- 
lis, St. Paul & Sault St. Marie Railway, and for the last few 
years superintendent of the car department, died at his home 
in Minneapolis on June 6, aged 66 years. 


T. R. Cook, assistant motive power engineer at Ft. Wayne, 
Ind., has been appointed master mechanic on the Pittsburgh and 
Cleveland division of the Pennsylvania Lines west of Pittsburgh, 
at Wellsville, Ohio, succeeding A. C. Davis, resigned. 


H. S. Needham, motive power inspector at Columbus, O., has 
been appointed assistant engineer of motive power on the south- 
west system of the Pennsylvania Lines west of Pittsburgh, at 
the same place, succeeding C. D. Young, transferred. | 


D. Kavanaugh, district storekeeper of the Chicago, Rock 
Island & Pacific Railway at Silvis, Ш., has been appointed gen- 
eral storekeeper of that railway at the same place, succeeding 
Mr. Reed, promoted to another department. 


William А. Summerhays, assistant general storekeeper of the 
Illinois Central Railroad at Chicago, has been appointed general 
storekeeper of that company, the Indianapolis Southern Railroad 
and the Yazoo & Mississippi Valley Railroad, with office at Chi- 
cago, succeeding John M. Taylor, resigned. 


C. D. Young, assistant engineer of motive power on the south- 
west system of the Pennsylvania Lines west of Pittsburgh, at 
Columbus, O. has been promoted to assistant engineer in the 
office of the general superintendent of motive power of the lines 
west of Pittsburgh, at Pittsburgh, Pa. 


А. В. Ayers, whose appointment as mechanical engineer of 
the Lake Shore & Michigan Southern was recently announced 
in these columns, has been appointed also mechanical engineer 
of the Chicago, Indiana & Southern Railroad and the Indiana 
Harbor Belt Railroad. 


E. J. Searles has been appointed assistant to J. D. Harris, 
general superintendent of motive power of the Baltimore & Ohio 
Railroad, with office at Baltimore, Md. Mr. Searles was engi- 
neer of motive power of the Baltimore & Ohio at Pittsburgh 
from 1902 to 1904, and since 1904 he has been engaged in the 
railway supply business. 
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CATALOGS. 


IN WRITING FOR THESE PLEASE MENTION THIS JOURNAL. 


Вовк Тов CrLEANER.—The William B. Pierce Co., 327 Washington 
St, Buffalo, N. Y., is issuing a pamphlet on the Dean boiler tube cleaner. 
showing why users are enthusiastic. 


Ата CoMPREsSORS.—The Ingersoll-Rand Co., 11 Broadway, New York, 
has recently sent out new catalogues describing class “О C" duplex Corliss 
steam driven and class “О” duplex steam driven compressors. 


Tate Ғікхівіл SrAvsoLTS.— The Flannery Bolt Co., Pittsburg, Pa., has 
sent out a very attractive catalog for 1910, describing and illustrating the 
Tate flexible staybolts and all tools required for their installation. 


Gas AND GASOLINE ENciNES.—The Turner-Frick Mfg. Co., Sharon, Pa., 
are sending out an illustrated catalog describing its four-cycle vertical 
three-cylinder gas engines for power plant work up to 325 b.p. capacity. 


Snow PLows.—A very well illustrated catalog for 1910, describing the 
Russell snow plow and flangers for steam railroads, has been issued by the 
Russell Car and Snow Plow Co., Ridgeway, Pa. 


Fipre Conpuit.—H. W. Johns-Manville Co., 100 William street, New 
York City, has sent out a small booklet describing the J. M. fibre, moulded 
conduit furnished in sections 54 in. long and ranging from 2 to 4 in. in 
diameter. 


PorTLAND Cement.—The Alpha Portland Cement Co., Easton, Pa, is 
issuing a very attractive catalog descriptive of its product, which includes 
some excellent examples of recent concrete work, both for railroads or 
industrial and municipal concerns. 


MacHINE Toors.—A new catalog has recently been issued by the Mur- 
chey Machine & Tool Co., Detroit, Mich., which illustrates and describes a 
number of machines and tools for rapid machine work, including the latest 
automatic nipple machines, automatic dies and revolving, fitting and valve 
chucks. 


Gas ANALYSIS INSTRUMENTS.—The Carb-Ox Co., Rogers Park, Chicago, 
has recently issued a new catalog describing gas analysis instruments, appli- 
ances used for boiler testing and other specialties. This apparatus is suit- 
able for power plants using coal, oil, gas or any other fuel. 


LirriNG MacNETS.—A very interesting little circular has recently been 
issued by the Cutler-Hammer Clutch Co., Milwaukee, Wis., which chows a 
large and clear sectional view of a new lifting magnet, with а good 
description; and also other views showing the application to all classes of 
work. 


Влатікү Nut лко Вогт FAsTENERS.-—Catalog Мо. 6 bearing the above title 
has recently been issued by the American Nut and Bolt Fastener Co., Pitts- 
burg, Pa. It illustrates the application of all the various forms of fasten- 
ers and nut locks and includes a complete price list. 


Солі. CrusHers.—A very clearly and attractively illustrated Bulletin No. 
89 is being sent out by the Jeffrey Mfg. Co., Columbus, Ohio, describing 
in detail their coal and coke crushers and giving complete tables of dimen- 
sions and capacities. The crusher rolls are made up of renewable sections. 


Bact BEARINGS For Car Journats.—The Hess-Bright Mfg. Co., Philadel- 
phia, Pa., has just issued an interesting circular describing and illustrating 
by means of a sectional view a correct application of ball bearings to car 
journals. 


GrinDING MacuHines.—A very attractive catalog has recently been issued 
by the Landis Tool Co., Waynesboro, Pa., describing a variety of grinding 
machines for all classes of work. It is completely illustrated and includes 


sectional views with dimensions for all their various shapes and sizes of © 


grinding wheel carried in stock. 


Curtis TURBINE INSTALLations.—An attractive catalog, No. 4732, has 
recently been issued by the General Electric Co., Schenectady, М. Ү., bear- 
ing the above title and containing upwards of fifty illustrations of insta!- 
lations of Curtis steam turbine generators from 28 kw. up to 12,000 kw. 
Power plant managers will find this very interesting. 


Fricrion Drarr Gear.—The Union Draft Gear Co., Monadnock Block, 
Chicago, has recently issued a new catalog illustrating the Cardwell friction 
draft gear. This catalog is very well illustrated and includes the results 
of a number of tests of this draft gear. 


Worx Done.—Westinghouse, Church, Kerr & Co., engineers and con- 
structors, 10 Bridge St., New York City, have issued a very nicely illus- 
trated catalog with the above title, containing 82 pages and describing the 
entire rance of engineering and construction service which they have 


completed. This work includes contracts in every part of ‘the United 
States, Southern Canada and Mexico, in connection with railroad ter 
minals, electrical equipment plants, etc. 


Evectric HampENING FumNACE.— The General Electric Co., Schenectady, 
№. Y., has recently issued Bulletin No. 4737 illustrating and describing its 
electric hardening furnace for hardening or tempering tool steel This 
furnace is very economical and constitutes a marked improvement over all 
previous methods. The same company has also issued Bulletin No. 4788 
describing belt driven revolving armature alternators. Bulletin No. 4736, 
describing the lightning arresters for alternating and direct current high 
voltage circuits, will be of interest to central station managers, as well as 
No. 4741, on luminous arc lamps for direct current multiple circuits. 


ELECTRIC FixTURES.—AÀ very artistic and attractive catalog of 85 pages, 
bearing the above title, has recently been issued by the Safety Car Heating 
and Lighting Co., 2 Rector street, New York. Мо expense has been 
spared in illustrating the design of these fixtures, as well as the character 
of the workmanship, which the company uniformly insists upon. It has 
been the aim also to show а comprehensive collection from the great vari- 
ety of designs representing all the principal schools of art. Special atten- 
tion is given to the photometric tests and the designs are worked out in 
every case to insure an interchangeability of parts. 


Locomot.vz VALVE СЕлв.--А new 28-page illustrated catalog has recently 
been issued by the Hobart-Allfree Company, 1380 Old Colony Building, 
Chicago, Ill, which describes its locomotive cylinders and new design of 
valve gear. This new gear is the radial type, located tntirely cutside of 
the locomotive frames and does not require links. It incorporates an auxil- 
iary exhaust valve in the cylinders, controlling the point of compression, 
which is said to greatly improve the steam distribution. 


NOTES. 


Wisconsin Емсіме Company.—The above company announces that 
George B. Foster has been appointed its Chicago sales manager, with offices 
in the Fisher Building, Chicago. 


TRIUMPH Exvectric Co.—The healthy condition of the electric trade is 
well indicated by the announcement from the above company, of Cincin- 
nati, O., that during the past few weeks they have sold an unusually large 
number of large size machines, as well as a normal amount of smaller 
equipment. They report business to be excellent in every department. 


Reviance Erscrric & ЕнсімЕЕвіма Company.—The above company, of 
Cleveland, Ohio, announces that hereafter its armature shifting type of 
variable speed motor will be known as the Reliance Adjustable Speed Motor 
instead of the Lincoln Variable Speed Motor as formerly, to comply with 
present standard terms adopted by the American Association of Electric 
Motor Manufacturers and also to avoid confusion with the Lincoln Electric 
Company of the same city. 


JoserH Dixon Crucisre Company.—lIt is announced that at the annual 
meeting of the stockholders of this company, the old board, consisting of 
Geo. T. Smith, William Murray, William H. Corbin, Edward L. Young, 
Geo. E. Long, William H. Bumsted and Harry Dailey, were unanimously 
re-elected, and the board of directors re-elected the former officers, namely, 
Geo. T. Smith, president; William H. Corbin, vice-president; Geo. E. Long, 
treasurer; Harry Dailey, secretary; J. H. Schermerhorn, assistant treasurer 
and assistant secretary. William H. Corbin was also re-elected as counsel. 


Lucius I. Wicutman, for the past six years advertising manager for tbe 
Ingersoll-Rand Co., 11 Broadway, New York, announces that he has resigned 
his position, effective August lst, and that he will open an office in New 
York City as an independent specialist in machinery advertising, handling 
the accounts of manufacturers of machinery and engineering products. To 
his long experience in managing one of the largest advertising accounts 
and publicity departments in the machinery field, he joins a prior experience 
of years in practical mechanical and electrical engineering, construction 
work, and machine design and manufacture. 


THe BETTENDORF Ахіһк Co.—Wm. P. Bettendorf, president of the above 
company, Davenport, Iowa, died June 8, at his home, at the age of 58 
years, as the result of cancer of the bowels. Mr. Bettendorf was generally 
recognized by those who knew him in his work as a man of remarkable 
inventive and mechanical ability. His inventions were marked by great 
originality, and have established merit. His methods of manufacture con- 
tributed hardly less to this success than the mechanical design of the arti 
cles themselves. “Тһе successful building up of a great railway industry at 
a point so remote from the producing centers of the material used, shows 
that business ability was combined with that of inventor and designer. His 
first railway device was a pressed-stee] brake beam, of which but few were 
manufactured. He next turned his attention to I-beam bolsters and under- 
framing for cars. Still later he invented the cast steel side frame for 
trucks, in which the :ournal boxes and frame are cast integrally in one 
piece. "The success of his business is too recent to need to have attention 
called to it. 


SOME DETAILS ОЕ THE ARTICULATED COMPOUND 
LOCOMOTIVE BUILT AT THE SHOPS OF | 
THE CANADIAN PACIFIC RAILWAY. 


On page 81 of the March, тото, issue of this journal appeared 
a very complete and interesting description of the experimental 
Mallet locomotive recently built at the Angus shops of the Cana- 
dian Pacific Railway. That article considered the essential fea- 
tures of the design and gave the results of the tests made on it, 
also mentioning briefly a number of the more interesting details. 
The design of many of these features is entirely original and in 
some cases unique, and we are now able to give illustrations of a 
number of the more prominent ones. 


THROTTLE VALVE. 


Reference to the boiler drawing on page 82 will show that the 
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THROTTLE VALVE. WITH SMALL 


throttle valve chamber is secured outside of the boiler shell and 
connects to a cast iron dry pipe from the dome, located just ahead 
of it, by means of an interior extension. From the throttle valve 
chamber the steam is carried to the superheater through two 
external pipes, one on either side, which are very heavily lagged 
to reduce condensation. 

'This chamber is of cast iron and rests on a brass ball ring 
having a ground joint with the plate secured to the boiler shell. 
the pressure so that when the main valve is opened there is not a 


The throttle valve proper is, of course, of the balanced type, 
there being a large steam chamber above it, admission to which 
is obtained through the hollow center of the valve. It is 9% in. 
in diameter at the top and 8% in. at the bottom. A starting 
valve arrangement is included consisting of a small valve secured 
to the stem which seats in the center of the main valve when the 
throttle is closed. The main throttle is not fastened to the stem 
but is lifted by a lug or boss which comes in contact with the 
bottom of the main valve. Before this occurs, however, the 
small starting valve is lifted 12 in. and gives an admission through 
four 34 in. ports in the body of the main valve. These serve to 
fill the steam pipes, superheater, etc., and to some extent equalize 


AUXILIARY STARTING VALVE. 


sudden large draft of steam. 

Reference to the illustration will show the detail construction 
of these parts and also the arrangement for the bell crank, which 
1s connected to the throttle lever in the cab. 


CYLINDERS. 


Both sets of cylinders are cast independent of the saddle proper 
but are joined on the center line in the usual manner. Piston 
valves are used, the high pressure being irside admission and the 
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HIGH PRESSURE CYLINDERS—CANADIAN PACIFIC MALLET. 


Section on Horizontal 
С.Г. of Steam Chests 


LOW PRESSURE CYLINDERS— CANADIAN PACIFIC MAI LET. 


AUGUST, 1910. 


low pressure outside. The design of both of these cylinders is 
clearly shown in the illustration and follow, as far as possible, 
the standard arrangement of this road. The valve chambers are 
set inside over the frames, the valves being operated by a rocker, 
the same as on simple engines on this road. А steam pipe from 
the superheater extends down outside of the boiler and connects 
to an extension from the top of the valve chest of the high- 
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Cast Stee! 


HINGE CASTING. 


pressure cylinders. The exhaust is all through the front head of 
the valve chamber, the piston valves being of the hollow type. 
A cast steel saddle secures the high-pressure cylinders to the 
boiler. Inasmuch as this connection is made to a point on the 
barrel which is under pressure, great care was used to prevent 
any possibility of the bolts working loose. The saddle is secured 
to the barrel by 114 in. bolts driven into taper holes reamed from 
the pressure side. The connection to the cylinders is on a flat 
surface 3 ft. 11 in. wide by 3 ft. long and is made by 32 1% in. 
bolts. 

There is, of course, no connection between the boiler and the 
low-pressure cylinders, although a small saddle or steadying cast- 
ing is secured to the barrel at this point and slides on a steel plate 
on the top of the cylinders. This, however, is not expected to 
carry any weight. 

The relative arrangement of the valve chambers and cylinders 
is the same as on the high pressure but the exhaust passage is 
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SWIVEL ELDOW IN RECEIVER LINE. 


carried from the center of the steam chest to a 9 in. opening in 
the center of the cylinder casting on a line with the valve 
chambers. This passage is closed by a plate at the rear and con- 
tinued by an elbow at the front to the exhaust pipe. 

A study of the design of these cylinders will show the care that 
has been used to secure lightness and simplicity. At first sight 
it might appear that the flanges for the frame connections were 
too light but when it is remembered that the frames are slabbed 
to 15 in. in depth by 3 in. wide at this point and the hinge or 
articulated joint castings which connect the two groups together 
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are secured between the frames below the cylinders, it is evident 


that this flange is of ample strength. 

One of the illustrations shows this hinge casting, which is in 
duplicate for the front and rear groups, simply being reversed 
in order to get the proper bearings for the lugs. 


RECEIVER AND EXHAUST PIPING. 


А cast steel header connecting on the front of both valve 
chambers of the high pressure cylinders carries the exhaust from 
these cylinders to the receiver pipe located on the left side of 
the locomotive. One of the illustrations shows the detail of 
this header. The steam chest heads are secured outside and it 
really forms part of the cylinder, although, of course, removable, 
the studs holding the heading being attached directly to the cylin- 
der and passing through the header. The receiver consists of 2 
7 in. wrought iron pipe extending outward and upward from this 
header for about 6 ft. It then connects to a return bend and is 
continued downward and inward to an elbow pipe, located directly 
over the pin connecting the two groups. At this point there is a 
packed swivel joint, being the only one on the locomotive. This 
joint is made between this elbow pipe and the header secured to 
the rear of the low pressure cylinders, extending from the valve 
chambers in a manner very similar to the high pressure header. 

One of the illustrations shows the detail of this connection. 
The cast steel elbow pipe has a straight finished surface, its lower 
end extending down through the gland on the low pressure 
header. The packing is alternate wedges of cast iron and white 
metal, there being four pairs in the set. Тһе steam pressure 
would tend to force the elbow pipe out of the gland and a loop 
has been cast at its bottom which extends down and swivels 
around а 1% in. bolt in the bottom от the header. 

From the exhaust passages in the low pressure cylinders the 
steam is carried to the exhaust pipe in the front end through a 
9 in. pipe arranged with a swivel joint at both ends. The illus- 


tration of the front end shows the construction of the joint at - 


that point and the other joint of the same arrangement is formed 
on top of an elbow pipe that extends out from the exhaust passage 
in the low-pressure cylinder. Both of these joints are arranged 
to swivel, having a ball seat, and are also permitted a longitudinal 
movement to the small extent required by the design,—only 34 
of an inch. The arrangement consists of a brass ball ring having 
a ground joint connection on its lower suríace, the whole 
elbow pipe construction being held together by ten springs of 200 
Ibs. capacity each, or a total of 2,000 lbs. In this manner а slip- 
joint in the exhaust line was made unnecessary. 


STEAM REVERSE GEAR. 


This gear is entirely original in many of its features and in 
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FRONT END ARRANGEMENT SHOWING SWIVEL AND EXPANSION JOINT 
IN EXHAUST PIPE. 


the matter of simplicity, accuracy of adjustment and reliability 
it has many advantages. A 6 in. steam cylinder controlled by 
a slide valve in the steam chest below it forms the source of 
power for operating the reverse mechanism of both sets of gears. 
The piston rod in this <>inder is connected to a screw with very 
large pitch, which in turn connect to the piston rod of the oil 
cylinder, that acts as a dash pot. Just ahead of the screw is a 
block forming part of the piston rod to which are hinged a 
double link that connects to the upright arm forged integral 
with the reverse shaft. To the reverse shaft is also keyed the 
lifting arm for the high pressure gear, which has a slotted upper 
end carrying the block to which the reach rod from the low pres- 
sure gears extend. Іп this manner it is possible to adjust the 
movement of the valve of the low pressure cylinders independent 
of the high pressure valves, as was explained on page 84 of the 
March issue. j 
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STEAM REVERSE GEAR—CANADIAN PACIFIC MALLET. 


The large screw mentioned as forming part of the connection 
between the oil and steam cylinders is 3 in. in diameter, having 
a sextuple thread, 4% in. pitch. On this screw is carried a large 
nut with a notched ring. This nut is held in place by a frame 
extending out from the side of the firebox and because of the 
coarse thread it easily revolces as the gear is moved. The latch 
from the lever sets into the notches in the ring, preventing its 
movement and thus locking the gear in any desired place. The 
lever is carried on a standard at the proper height and connects 
to the slide valve of the steam cylinder through a bell crank, as 
is shown in the drawing. The latch at the large nut is so con- 


LINE SHAFT DRIVE AND INDIVIDUAL MOTOR DRIVE 
IN MACHINE SHOPS.* 


А. С. РорСКЕ. 


Power for the operation of machine tools may be furnished 
either by individual motors or from a line shaft. In laying out 
an installation of machine tools, the relative merits of the differ- 
ent methods of drive should be carefully considered. Тһе first 
cost of drive from a line shaft is usually less than by individual 
motors. In a great many cases a line shaft drive has been 
installed without giving due consideration either to the advant- 
ages or the savings which can be effected by an individual motor 
drive. 

The writer has at hand a number of experimental tests from 
which the following analyses have been obtained. Formerly 
practically all shops were driven from long line shafts and the 
speed regulation was very poor. A break-down anywhere in 
the shop would then shut down the whole system. So simple 
a thing as a belt leaving its pulley was likely to cause a cessa- 
tion of work for a considerable length of time. More recently 
the steam engine has been replaced in many cases by one large 
motor, thus securing more uniformity in speed regulation. Then 
came the division of tools into groups with an individual motor 
for each group. By this method even better speed regulation is 
obtained and there are fewer general delays. 

For most kinds of service, however, the advantage of mak- 
ing each tool independent of others has become evident to close 
observers. It is found that with individual motors, higher speeds 
and deeper cuts are possible. The water-hardened steel cutting 
tools formerly used would not permit this, nor was the structure 
of the old line-shaft-driven tools strong enough to stand the 
additional stresses due to heavier cuts. High-speed steel came 
to meet the first need, and stronger construction soon brought 


* From the Electric Journal. 


nected that lugs on the reverse lever will lift it whenever the 
lever is thrown in either direction. j 

In operation, the small lever is thrown forward, for instance, 
which movement first unlatches the large nut and then moves 
the slide valve to the left (referring to the large drawing). This 
admits steam to the left side of the piston and carries the lift 
shaft toward the right. When it has moved the desired distance, 
as shown by the indicator, the operating handle is brought to the 
center, shutting off the steam and at the same time dropping the 
latch into the notches on the large nut and holding the whole 
gear securely. 


the machine tools in line. To the advent of the electric motor, 
then, can be ascribed the commercial development of high-speed 
steel and many improvements in machine tool construction. 

Increased economy in the operation of manufacturing ma- 
chinery can be effected in two ways: 

1— Ву reducing the power required to operate the machinery. 

2—Ву reducing the time required for a given operation, or, in 
other words, increasing the output in a given time. 

When confronted with the problem of deciding between the 
continued use of an existing line shaft or individual motor drive, 
or when deciding between the two methods for a new installa- 
tion, the problem should be impartially considered in all its 
phases, somewhat as outlined in Table I. This table includes 
every important item to be considered, except one, and in every 
case the advantage is with the motor. 

Comparative first cost is possibly the first consideration to 
enter the mind of most men, and this is the one consideration 
purposely omitted from Table I. That this consideration is of 
relatively minor importance, is evident when the saving in power 
consumption and in time made possible by the use of individual 
motors is considered. 


Есомому IN PowER CONSUMPTION. 


In order to determine the power required to drive line shaft- 
ing and to obtain data for making accurate estimates, tests have 
been made by the aid of a graphic recording meter on motor- 
driven line shafts. The fact that these shafts were motor-driven 
gave them some advantage over engine-driven shaíts, and made 
accurate measurements possible, otherwise the method of driv- 
ing the line shaft need not be considered here. In each case 
the line shaft was belted to short counter-shafts from which the 
machine tools were driven. In the following discussion all ref- 
erences to the power required to drive the line shaft are under- 
stood to include the power requirements of the counter-shafts 
and connecting belting. 
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Test No. 1.—This test was made on a lightly loaded line 
shaft driving three machine tools, the conditions being as fol- 
lows: 


Length of main shaft, 115 feet. 
Diameter of main shaft, 8 inches. 
Self-oiling bearings every eight feet; dimensions 8 in. x 19 in. 
Couplings every 24 feet. 
Driving motor, 40 h. p., 720 r.p.m. 
Machine tools— 
One 14 ft. sonaj mill; maximum power requirement... 
One 48 in. x 10 ít. planer; maximum power requirement 


3 kw. 
2 kw. 
One 10 ít. x 20 ft. planer; maximum power requirement 3 kw 


Maximum power requirement with all tools working at 
maximum output 


The test showed that 4.5 kw. input to the motor was required 
to drive the line shaft with no machines operating. Tests last- 
ing over several hours showed that the machines while operat- 
ing under existing shop conditions required an additional aver- 
age input of only about r.5 kw.; that is, the total motor input 
was approximately 6 kw. Of this amount the line shaft required 
75 per cent. and the machine tools only 25 per cent, including 
their friction and power requirements. 
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Item. Line Shaft Drive. 


Constant friction. Loss in shafts, 
belts and motor. 


Power for cutting. 


No. speeds — No. 
No. gear ratios. 


1—Power consumption 


2—Speed control cone pulleys X 


8—Reversing Clutch and crossed belt. 

4—Adjusting tool and work dps at any definite point very 
6—Speed adjustment pr e aaa increments between pul- 
Limited by slipping belt 


6—Size of cut Large belts hard to shift 


7--Тіте to complete a job 


Slipping or breaking belts. Injury to 
machine tool, cutting tool or prime 
mover 


8—Liability to accidents 


$—Checking economy of 
operations 


Close supervision required. Very dif- 
ficult to locate causes of delay 


Location determined by shafting, and 


10—Flexibility of location chanate: ure" dificult 


Can be started in either direction and 
Small speed increments between con- 


Limited by strength of tool and size 
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The input to the motor, when driving the line shaft alone, 
was 3.5 kw. Tests of several hours’ duration showed an aver- 
age of 2.1 kw. additional to drive the tools under practical oper- 
ating conditions. That is, the total average motor input was 5.6 
kw., of which the line shafting absorbed 63 per cent. and the 
machines only 37 per cent. 

The annual cost of power, at $0.02 per kilowatt-hour, would 
be 5.6x2,808X$0.02— $314.50, of which 63 per cent. ог $196.56, 
is chargeable to line shafting and the remainder, $117.94, to the 
tools. The maximum input to the motor observed during the 
test was 6.6 kw.; but assuming, as before, a maximum average 
of one-half full capacity, the machines would require 6.5 kw. 
making a total average input of 10 kw., of which the line shait 
would require 35 per cent. and the tools 65 per cent. Тһе power 
cost, at $0.02 per kilowatt-hour, would then be 10x 2,808X(0.02— 
$561.60 per annum; 35 per cent, or $196.56, being chargeable to 
the line shaft, and 65 per cent., or $365.04, to the tools. 

Test No. 3.—This test was made оп a heavily loaded line 


Individual Motor Drive. Advantage of Individual Motor. 


Friction loss (motor and tool only) 


L i 
and useful power only while working| ~~ РО" required 


More speeds possible. Time saved in 


No. speeds — No. controller points X ( 
making speed adjustments 


No. gear ratios 


Reversible controller Time saved in reversing 


Time saved in setting up and lining 


stopped promptly at any point up a job 


Time saved in obtaining proper cut- 


troller steps ting speed 


of motor Time saved by takimg heavier cuts 


Much less time required as indicated 
for previous items 


Injury to machine tool, cutting tool 


or motor Much less liability to accidents 


Causes of delay and the remedies 
easily located without personal super- 
vision 


Accurate tests possible by means of 
graphic records 


Location determined by sequence of | Greater convenience in handling work 


- |ап4 increased economy of operation. 
operations. Changes readily made. | More compact arrangement possible 


Assuming the cost of power at two cents per kilowatt-hour, 
and that a working year contains 2,808 hours (54 hours per 
week), the cost of power for the foregoing installation would 
be 62,808 $0.02=:$336.96 per annum, of which 75 per cent., or 
$252.72, is chargeable to the line shaft. This assumption of 
power cost is low for many installations, especially for small, 
isolated plants. 

While making the foregoing tests the machines were not 
all operating at full capacity. Assuming the best practical aver- 
age operating conditions to be full capacity of each tool one- 
half of the time or one-half capacity full time, the machines 
would require 4 kw. The total average input to the motor 
would then be 8.5 kw., of which the line shaft would absorb 53 
per cent. and the machine tools 47 per cent. The power cost 
at two cents per kilowatt-hour under the foregoing assumptions 
would then be 8.5Ж2,808Ж$0.02=$477.36 per annum, of which 
53 рег cent., or $252.72, is chargeable to the line shaft. 

Test No. 2—This test was made on a moderately loaded 
line shaft driving five machine tools. The details of the shaft 
construction were the same as in Test No. 1, and the other con- 


ditions were as follows: 


Driving motor 80 h. p., 720 r.p.m. 
Machine tools— ) . { | 
One 14 ft. vertical boring mill; maximum power require- А 


men неон зно эдга э вао ТРЕ T kw. 
One 6 ft. radial drill; maximum power requirement.... 2 kw. 
One 7 ft. radial drill; maximum power requirement..... 2 kw. 
Two No. 8 Niles horizontal boring, drilling and milling 

machines; maximum power requirement, each........ w. 
Maximum power requirement with all tools working at 

maximum capacity ................................ 13 kw. 


TABLE I—COMPARISON OF LINE SHAFT 


DRIVE AND INDIVIDUAL MOTOR DRIVE. 
shaft driving 12 machine tools. The length of the line shaft was 
300 feet, all other dimensions of the shaft, bearings and coup- 
lings being the same as in test No. r. The driving motor was 
40 horse-power, 720 r.p.m. and the tools consisted of three 
planers, five boring mills, three radial drills, one slotter and one 
milling machine. 

The input to the motor for the shaft alone was 6.3 kw., and 
the average additional input for the machine tools was 80 kw, 
making a total average input of 14.3 kw. Of this total the shaft- 
ing absorbed very nearly 44 per cent. and the tools the remain- 
der, or 56 per cent. The annual cost of power, with the former 
assumptions, would be 14.3X2,808X(0.02— $803.09, of which 44 
per cent., ог $353.36, is chargeable to the shafting. 

If all the tools driven from this line shaft were working 
simultaneously at fult capacity they would require a motor im- 
put of 42 kw. The maximum input to the motor observed dur- 
ing the test was 10.4 kw. Assuming, however, maximum ргас- 
tical average operating conditions to be half capacity full time, 
the machines would require 21 kw., making a total input of 27.3 
kw., 23 per cent. being chargeable to the line shaft. The power 
cost at $0.02 per kilowatt-hour would then be 27.33X(2,808X(0.02— 
$1,533.17 per annum, of which $353.36 is chargeable to the line 
shaft. 

Есомому IN TIME. 
The relative time economy of motor drive and shaft drive 


is best illustrated by comparing the two methods for а giver 
installation. Тһе overhead charges, consisting of interest, is- 
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surance, taxes, repairs to plant, salaries, etc., are practically the 
same for either method of driving. 

For purposes of comparison, the cost of equipping the tools 
referred to in Test No. 2 with individual motors will be consid- 
ered, and the saving to be effected thereby estimated. The data 
used for making the comparison are based either on actual tests 
or assumptions warranted by experience. 


TABLE II—MACHINE TROLS о OPERATING COSTS OF TEST 
. 9. 


Operating Costs Individual Motor 
MACHINE TOOL i 
t Includin 
Overhead | Wages HP ЕЕ оцет Р 
| 

14 ft. Vertical Boring Mill..... $1 50 | ® 35 10 $370 
5 ft. Radial Drill.............. S0 | 030 5 255 
7 ft. Radial Drill.............. 1 20 h 0 30 7.5 290 
No. 8 Horizontal Boring Mill.. 3 00 | 0 35 5 250 
No. 8 Horizontal Boring Mill.. 300 | 0 35 5 200 
Total Costs........ $9 20 | $1 65 $1 315 


The overhead cost and wages per year of 2,808 hours (54 
hours per week), for either line shaft or motor drive, from Table 


II, are: 
Overhead океана 2,808 X 9.20 — $25,833.60 
Wages к 2,808 Х 1.65 = 4,633.20 


Ж УОТ ШЛУ УУГ И ..530,466.80 


The cost of а large motor and line shaft drive for the fore- 
going installation is approximately $900. Тһе cost of the in- 
dividual motors is $1,315, as indicated in Table II. Assuming 
that the cost of attachments, changes in tools to fit them for 
motor drive, wiring, etc., is the same as the cost of line shaft 
drive, $000, the total cost of the individual motor installation 
is $1,3154- $900— $2,215. 

The cost of power íor line shaft drive, as determined from 
Test No. 2, is $314.50 per year, with power at two cents per kilo- 
watt-hour, of which $117.94 is chargeable to the tools. In some 
cases the installation of individual motors has resulted in more 
than 20 per cent. increased output, but assuming a conservative 
estimate, ten per cent, the power cost can safely be placed at 
$130 per ycar. Calculating interest on the cost of the machine 
tool at six per cent. and depreciation at ten per cent., the operat- 
ing costs can be compared as follows: 

Line Shaft. Indiv. Motors. 


Overhead and массв.......... Utt n $30,466.80 $30,466.80 

Interest and Depreciation @ 1655 on costs of in- 
stallation, $900 and $2,215, respectively..... 144.00 354.40 
POWER очень 314.50 130.00 
Total де о бы $30,925.30 $30,951.20 


This comparison shows a balance іп operating costs of $30,- 
951.20—$30,923.30— $25.90, favoring the line shaft drive. Ex- 
perience has shown, howevgr, that tools equipped with individual 
motors will turn out at least ten per cent. more finished product 
than they will when line-shaft-driven. Assuming that the earn- 
ings of the shaft-driven tools аге just equivalent to their operat- 
ing costs, an increase of ten per cent. in output makes $0.10Ж 
$30,925.30=$3,092.53 increased earnings per year obtainable by 
the use of individual motors with scarcely any increase in 
arrangement for driving a shop in. any given case. 

With the asssumed maximum practical operating conditions 
given under Test No. 2, the power cost for line shaft drive is 
$561.60, $365.04 being chargeable to the tools. Assuming ten 
per cent. increased output with individual motor drive, the cost 
of power would be about $400. The comparison of line shaft 
drive and individual motor drive would then be as follows: 


Line Shaft. Indiv. Motors. 


Overhead and жарез.......................... $30,466.80 $30,466.80 
Interest and дергесізбоп...................... 144.00 354.40 
Power ое i x p XU dados d Eas dcs 561.60 400.00 

Total ое $31,172.40 $31,221.20 


This assumption leaves a balance of $48.80 favoring line 
shaft drive, provided the increased output with motors be not 
considered. When allowance is made for ten per cent. increased 
output, the comparison shows $3,117.24—$48.80—$3,068.44 per 
year favoring individual motor drive. 


The foregoing analyses show that the only consideration favor- 
ing line shaft drive—namely, lower first cost—is much more 
than overbalanced by the increased production possible with 
motor drive; also, that the cost of power, though in favor of 
motor drive, plays a very small part in the determination of 
operating expenses in a machine shop. It is to be noted also that 
the higher the cost of power the more favorable the proposition 
becomes to individual motor drive. 

The foregoing shows that the question of whether or not 
to use individual motor drive in any particular case is a finan- 
cial one and must be properly analyzed. The best way for a 
shop manager to solve this problem is to be guided by the fol- 
lowing question: What investment shall I make and how shall 
I equip my shop so as to obtain the greatest income upon the 
investment? Individual drive means an increase in investment, 
but in nearly all cases a much greater percentage income will 
be reaped than if line shaft drive was employed. Тһе above 
discussion shows in a general way how to determine the best 
expense, leaving a net annual profit of approximately $3,092.53 
--%25.00--93,006.53, favoring the motor drive. 


TANK STRAINER, 


In the design of tank strainer shown in the illustration, the 
connection to the tender is from the left and a copper screen 
is set at such an angle and location that the flow will force any 
solid particles larger than the perforations off from the screen 
and into thc receptacle below. At the same time the screen is 
practically vertical across the flow of the water and thus offers 
the least obstruction. It is accessible for cleaning by the re- 
moval of a single nut, which releases the head having a grourd 


f View with Cover removed 


Engine End 


joint with the body of the valve. The removal of a plug at the 
bottom not only permits the flushing of the strainer but also 
drains all connections between the tank valve and the injector. 

This strainer is very simple in its arrangement and construc- 
tion and was designed in the mechanical engineer's office of the 
Illinois Central Railroad, where it is being put into very ex- 
tensive use. 


New Exectric Locomotives.—The Illinois Traction System is 
building six heavy electric locomotives at its shops in Decatur, 
Il. They will be equipped with four General Electric, 600-h.p. 
motors with Sprague-General Electric, multiple unit type M 
control Тһе trucks will be furnished bv the American Locomo- 
tive Company and the air-brakes will be Westinghouse EL. The 
locomotives will resemble in general outline the steel turtle- 
back cars in use on this line, and will be 34 ft. long, 9 ft. 3 in. 
wide. They are to be equipped with M. C. B. couplers and 
steel pilots. 
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MALLET ARTICULATED LOCOMOTIVES, 2-6-8-о TYPE 


GREAT NORTHERN RAILWAY. 


The Baldwin Locomotive Works have recently completed ten 
more Mallet articulated compound locomotives for the Grea: 
Northern Railway. The general features of the locomotives oí 
this type heretofore used on this line have been published in this 
journal.* The principal changes embodied in the design of the 
new engines are as follows: 

The use of a separable boiler, with a feed-water heater in 
the front section, and an Emerson superheater in the rear sec- 
tion. A change from the 2-6-6-2 to the 2-6-8-o wheel аггапрс- 
ment. An increase in the cylinder diameters, and the use of 
piston instead of slide valves. A general revision in the de- 


is provided with a cinder pocket for cleaning the combustion 
chamber. 

The high pressure exhaust steam, after passing through th: 
saddle casting, is conducted by a cast iron elbow, to a horizontal 
pipe located in the large central flue of the water heater. А 
second elbow, placed in the smokebox, then conducts the steam 
to the flexible receiver pipe. This pipe is placed on a sharp in- 
clination, and is provided with a ball-joint at each end and one 
intermediate slip joint. The arrangement of the final exhaust 
pipe calls for no special comment. 

CYLINDERS, VALVES AND VALVE Grag.—The cylinders are 23 


ARTICULATED LOCOMOTIVE OF THE 2-6-8-0 TYPE—GREAT NORTHERN RAILWAY. 


sign of the more important details, such as the articulated frame 
connection, reversing gear, etc. 

BoiLER.— The boiler is straight topped, and the firebox ( Bel- 
paire type) is similar to that used in the previous Great North- 
ern engines. The back head slopes forward, and is stayed above 
the crown by gusset plates. These plates are cut out to accom- 
modate the transverse boits which stay the outside shell above 
the crown. The barrel is composed of two rings, and contains 
307 tubes 15 ft. long. Thirty-two of these tubes are 5 in. in di- 
ameter, while the remaining 275 аге 214 in. in diameter. Іп 
front of the tube sheet is a sohrt combustion chamber, sur- 
mounted by a manhole. The separable boiler joint surrounds 
the front end of this chamber. The feed water heater is 5 It. 
2 in. long over tube sheets, and contains 582 tubes, each 2% in. 
in diameter. These tubes are distributed over the entire cross 
section, except at the center, where the heater is traversed by a 
flue 11 in. in diameter. This flue is riveted to the tube sheets, 
which are suitably flanged for the purpose. 

STEAM AND Ехнлозт Ріріхс.-Тһе dome is located immedi- 
ately in front of the firebox, and the throttle communicates with 
a horizontal dry pipe of ordinary construction. This pipe termi- 
nates in the combustion chamber, where it is connected, by means 
of a tee-head, with the superheater headers. These are, in shape, 
not unlike ordinary steam pipes.t Each header is divided into 
two compartments, and has cast upon it suitable lugs which are 
bored out to receive the superheater pipes. These pipes are ex- 
panded into the headers and are arranged with a double loop 
in each large boiler tube. The loops are connected by cast steel 
return bends. The 5 in. boiler tubes are grouped in four rows, 
two of which are placed back of each header. 

The superheated steam is conveyed to the steam chests through 
short horizontal pipes. These are connected to the superheater 
headers through a saddle casting bolted to the under side of the 
combustion chamber, and cored out to convey the high pressure 
exhaust steam to the receiver pipe. This casting, furthermore, 


* See 1906, pp. 371, and 1907, pp. 213. 
+ See American ENGINEER, Feb., 1910, рр. 64. 


and 35 by 32 inches, and with 55-inch driving wheels and a 
steam pressure of 200 pounds, the calculated tractive effort is 
82,000 pounds. With 359,600 pounds on driving wheels, the re- 
sulting factor of adhesion is 4.38. The high and low pressure 
cylinders are cast independent of their respective saddles. The 
high pressure valves are 13 in. in diameter, and arranged for 
inside admission; while the low pressure valves are I5 in. in 
diameter and arranged for outside admission. The by-pass 
valves are of the Pennsylvania R. R. style. The relief plates 
are of cast steel, and each is formed in one piece with a central 
spindle guide. The two reverse shafts are connected by а 
jointed reach rod, placed on the center line of the engine, with 
a flexible joint in the center of the high pressure saddle. The 
Ragonnet power gear is used, and its cylinder is bolted to the 
right-hand side of the boiler shell immediately ahead of th? 
high pressure reverse shaft. 

FRAMES AND RUNNING GEAR—The frames are of cast steel. 
and are arranged with a single articulated connection. The low 
pressure cylinders are bolted and keyed to a steel box casting. 
which constitutes part of the framing system for the forward 
engine. This arrangement is reported to have given excellent 
satisfaction on heavy Mallet locomotives built by the Baldwin 
Locomotive Works during the past year. қ 

The equalization of the rear engine is continuous, and is ar- 
ranged with leaf springs over the boxes of the fourth and fifth 
pairs of drivers. The frames are supported under the firebox 
by three inverted leaf springs on each side, and these are con- 
nected to yoke equalizers placed over the boxes of the sixth and 
seventh pairs of drivers. 

The equalization of the front group of wheels is arranged with 
yokes over the boxes of the ieading drivers. These yokes are 
connected to a transverse beam of cast steel and from this beain 
is suspended an inverted leaf spring. Тһе back end of the for- 
ward equalizer rests on the middle of this spring, and the equal- 
izer is fulerumed under the steel box casting which supports tbc 
low pressure cylinders. 

Отнғв Detatts.—The front section of the boiler is carried оп 


диод...  LELIL..Pg8]J)BB9BB|]|]| q|)|dA.|ÜO)SO]A zC&clhmtERER u S 


AUGUST, 1910. AMERICAN 


two supports, both of which are under load. The rear support 
is placed under the water heater, and the front support under 
the smokebox. Тһе latter is fitted with the controlling spring. 

Sand is delivered to the rear group of wheels from a box 
placed over the boiler, and to the forward group іготп a sepa- 
rate box located well down, between the low pressure cylinders. 

The injectors are non-lifting, and are placed right and left 
under the cab. They force water directly into the heater, keep- 
ing the latter constantly filled. Тһе outlet from the heater is 
placed on the top center line, and water is delivered to the boiler 
proper through two checks, placed right and left immediately 
back of the front tube sheet. 

The smokebox contains a high single nozzle, in front of which 
is placed the adjustable diaphragm. А petticoat pipe 15 located 
under the stack. The smokebox arrangement is characterized 
by simplicity and freedom from draft obstruction. 

Техрек--Тһе tender is designed in accordance with Great 
Northern practice. The frame is composed of 12 in. channels, 
and the trucks are of the equalized pedestal type with cast stecl 
center, steel-tired wheels. 

The satisfactory results so far given by Mallet iocomotives 
on the Great Northern is evidenced by the fact that up to the 
present time 77 of these engines have been built for this com- 
pany by the Baldwin Locomotive Works. As the new locomo- 
tives are equipped with feed-water heaters and superheaters, it 
should be possible to accurately determine the respective econc 
mies resulting from the application of such devices. 

The general dimensions, weights and ratios are given in the 


following table: 
GENERAL DATA. 


Gauge уа ee ооа АЛЕ 4 ft. 8% in. 
Ра TREE FE DANE Se DOL Md WE HODGES OE ARE вах Freight 
СО MEA А EIE Ви. Coal 
PERCEIVE. НОГЕ ира RAS a FR WEE REDE Pro ORTA A TM 82,000 Ibs 
Weight in working огбФег.................................... 378,300 lbs. 
Weight. on. РС 359,600 lbs, 
Weight on leading truck............... eee eee ertt 18,700 Ibs. 
Weight of engine and tender in working огдбет................ 526,000 Ibs. 
Wheel base, driving, Фтопі.............................»...-....... 10 ft. 
Wheel: base, driving, back... ooo ee eie ee а веле е ега обаве оаа в 15 1t. 
Wheel base, total ое овес оао г и osea 43 ft. 11 іп. 
Wheel base, engine and тепдег.............................. 76 ft. 216 in. 
RATIOS. 
Weight on drivers + tractive еЮогі.................................. 4.33 
Total weight -- tractive ебогі....................................... 4.60 
Tractive effort X diam. drivers + total heating surface..........+..-- 783.00 
Total heating surface + grate агеа................................. 74.00 
Weight on drivers + total heating surface.............. kgs EAE: (is 62.50 
Total weight -- total heating вигізсе................................ 65.60 
Volume equivalent simple cylinders, cu. И........................... 24.10 
Total heating surface + volume суііпдегв.......................... 239.00 
Grate area -- vol. суііпдегв......................................... 3.94 
CYLINDERS. 
Kindy ок а SE SO E Compound 
навел аа теа le I 23 and 35 in. 
Croke оона аав наь оао Ек ға аған вара 32 іп. 
VALVES. | 
Kind ааваа о Арн таа EP T OPE Piston 
Diameter, Яу Е СК 13 in. 
Diameter, Le Ре ен 15 in. 
WHEELS. E 
Driving, diameter over regi. ido eos eee eo RA ese реа ISI 55 їп. 
Driving, thickness of tiréS. ИР: 
Driving journals, main, diameter and length............... eee 10 x 12 in. 
Engine truck wheels, Фатетег...................................... 30 in 
Engine truck, journals... 26. vue by s e rpalhas sry eee eH ees 6 x 12 ir 
BOILER. 
Style. 5%7,4552552%%%ҰҰ 655 ео ж ni AR ант ұзат ыт e Reda Belpaire 
Working pressure .............................................. 200 lbs. 
Outside diameter of first гіпд......................................84 In, 
Firebox. Тее ава (Width opes daz s quaa ra dh n 117 x 96 in. 
Firebox plates, ІһісКпевв.................................... Ж and 54 in. 
Firebox; water SDaCE. +з. кезж oaa Rai RA TAA Se BS F. 6, S. and B. 5 in. 
Tubes, number and outside Шатеег................... 275--24, 82--5 in. 
ШЕН ЖЕСІ. л ССТ ТТТ КЕ СО ат ан КАЙ 15 ft. 
Heating surfáté, tubes ovr zuo Libr eoo v n aoo al in A once 3,038 sq. ft. 
Heating surface, fireboxi. iio cire e квн ry rini n nan ie 225 sq, ft. 
Heating surface, total еуарогайпр............................8263 sq. ft. 
Superheater heating вигҰасе................................... 480 sq. ft. 
Feedwater heating витбасе................................... 1,797 sq. ft. 
Total. heating surface* .....:...2:...-.....5....--.--.---“.>» 5,780 sq. ft. 
Crate SERA T ТЕ Е ИСТ 78 sq. ft. 
TENDER. 
rr С НН ID .3614 in. 
Journals, diameter.and length 2..2... eos dtes err OY X 10 in. 
Water сараен са: Heus edipi ааа wd dese wan agit нуда а 8,000 gals. 
Coal capacity iri ea assertio opere erro о Rt ren PE REY PERS 13 ton: 


* Sum of the evaporating heating surface, 150 per cent. of the superheat- 
ing surface and the feedwater heating surface. 


New SroRAGE BarrERY Cars.—Sixteen of the new Edison 
storage battery cars have been ordered by the officials of the 
Twenty-eighth and Twenty-ninth street crosstown line. Іп the 
three weeks’ test of the car on that lire и was operated at a cost 


of only 4.3 mills per mile—Ry. Elec. Engr. 
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The Pennsylvania Railroad has devised an instrument, which 
will accurately register every vibration, either vertically or hori- 
zontally, ога car attached to a regular passenger train, and thus 
permit accurate comparisons being made of the riding qualities 
of the track on апу two sections of the road. This instrument 
is placed on the floor of the car, and is fitted with horizontal and 
vertical pendulums or bars of flexible steel secured at one end 
and having a а hammer or weight at the other. The vibration 
of the car causes these bars to vibrate and the dial located near 
the hammer registers the maximum amount of the movement 
and the number of vibrations. А form of cyclometer 15 attached 
to each bar and gives a record of the total distance covered by 
the vibrations, г. e., the cyclometer will give the total movement 
of the flexible bar for the entire trip and hence a severe vibra- 
tion will give a record which would require a large number of 
smaller ones to equal. 

This instrument is used in determining the winners in the com- 


INSTRUMENT FOR TESTING TRACK—P. В. К. 


petion between the supervisors and their assistants, to whom 
each year a sum of nearly $11,000 is awarded in prizes for ex- 
сеПепсе in track mdintenance. The test also includes observa- 
tion of the movement of water in two glasses placed on the sills 
of the windows in the rear of the car and an allowance is also 
made for the relative speed of which the train is operating over 
any section. From these records a fairly accurate estimate can 
be made of the riding qualities of the various sections of the 
track and the decisions for the award of the prizes arrived at. 


AMPERE Hour METERS ом New York CENTRAL.—The New 
York Central has recently installed ampere hour meters on all 
of its diners and buffet cars which are electrically lighted. This 
equipment includes about 35 diners and 2: buffet cars. Ampere 
hovr readings have been found to be especially advantageous in 
car lighting service on this road inasmuch as one coach yard in 
which these cars are finally placed has so little clearance be- 
tween tracks that it is practically impossible to open the bat- 
tery doors, and accordingly gravity readings of the battery are 
out of the question—Ry. Elec. Eng’r. 
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RAILROAD ELECTRIFICATION * 


In the few remarks which follow it is not the purpose to dis- 
cuss the paper dircctly but to present certain aspects of the gen- 
eral subject, of more or less general character, which are the 
outgrowth of the speaker's ten years’ experience in trying to 
demonstrate to railway men the various ways that electricity can 
be advantageously utilized in connection with various railway 
problems. ' 

There are a few general items of railway transportation prob- 
lems that have a bearing on, and explain the apparent slow prog- 
ress made in trunk line electrification, such as: 


Ist. The question of mere method of train haulage is only a 
small part of the question. 

2d. The advocates of electric traction have been dwelling on 
only a small portion of the various elements involved in the cost 
of transportation. 

3rd. The electrical engineer has had à tendency to prejudice 
his case in advance by apparent lack of krowledge, or clear con- 
ception of the elements composing the prcblem. 

4th. Unfortunately the effectiveness of the advocated engineer- 
ing recommendations are somewhat diminished by the fact that 
the advice given is not always disinterested. 

5th. The electrical achievements thus far, while mainly con- 
fined to passenger traffic, have shed little light, except in special 
cases, on the larger problem of freight train operation. 

A review of some of the problems and operating results of 
railway managers may lead us to a better appreciation of the 
magnitude, variety and rare skill necessary for the achievement 
of success, For example: 

Ist. The freight rate per ton mile in Great Britain is 2.31 
cents, against 34 cents in this country. Тһе revenue per ton mile, 
in Germany, is І.4І cents, or nearly twice the figure for the 
United States. This also in face of the fact that the wages per 
man in the United States is 82 per cent. greater than in Germany 
and 140 per cent. greater than in Englanc. 

The operating ratio, 2 e., the ratio of expenses to gross earn- 
ings in the United States, is 67.5 against 69.1 for Germany and 
$3 in England. 

2nd. The average ton of freight handled by our railways is 
moved 33 miles for the same cost one pays to the coal dealer to 
transport a ton of coal across his lawn. 

3rd. Notwithstanding the increase in operating costs, during 
the past ten years, due to advance in wages, materials and sup- 
plies, the operating ratio or proportion of operating expenses 
to gross earnings, has advanced only from 67.06 per cent. in 
1897 to 69.67 per cent. in 1007, whereas the advance in cost of 
labor and materials, during the same period, if it was not checked 
by other factors, would have practically wiped out net earnings. 
How then did the railways escape bankruptcy? The answer is 
found from the following figures taken from the Interstate 
Commerce reports, which show the enhanced efficiency of train 
movement. This is essentially the record of management: 


Pas- 

Freight Average Passengers Passenger sengers 
Year Tons Carried Train Train Carried Train per 
to One Mile Mileage Load, One Mile Mileage Train 
June 80. (Millions). (Millions). Tons. (Millions). (Millions). Mile. 
ТВТ uod 95,139 464 204 12,256 335 37 
1898.......... 114,077 503 296 13,379 334 39 
ТО. 123,667 507 243 14,591 847 41 
1900.......... 141,596 492 270 16,038 363 41 
IBOI. атеке 147,077 491 281 17,353 385 42 
1902.......... 157,289 499 296 19,689 405 45 
1908.......... 173,231 526 310 20,915 425 46 
1904.......... 174,523 535 307 21,923 440 46 
1905.......... 186,468 546 322 23,800 459 43 
1906.......... 215,877 594 344 25,167 479 49 
190744252204 236,601 629 357 27,718 509 51 
Increasc per ct. 148.7 35.5 16 126.1 51.9 37.8 


These figures represent what the men ‘n charge of the railways 
have done, through the agency of capital and brain power, ap- 


“А discussion by Г. К. Pomeroy of a paper, “The Present Status and 
Tendencies of Railroad Electrification," by F. Darlington before the Central 
Railway Club. 


plied to the reduction of grades, elimination of curves, installa- 
tion of additional side tracks and terminal yards, the purchase 
of larger and better cars, locomotives, etc. 

The foregoing figures (mainly from D. Crombie, of the Grand 
Trunk Railway System, and a digest of the Interstate Com- 
merce reports by E. W. Harden) give an inkling of the rail- 
way managers' problems and the broadminded views such results 
naturally produce, necessitating a long look ahead, and would 
naturally lead the railway manager to take the initiative as re- 
gards the consideration of electricity as an element in the prob- 
lem. 

4th. The efficiency of transportation is such that the average 
distance on all railways, cach shipment travels, is 131.7 miles; the 
average mileage per car is 23.5 miles per day. At this rate, each 


(131:7) 56 days. 


( 23.5) 

Again, the average mileage per month, for a freight locomo- 
tive, is 3,000. By double crewing or pooling, this mileage can be 
increased approximately only 25 per cent, which goes to show 
that the mileage actually made is independent of the potential 
capacity of the locomotive or the method of propulsion. 

Of the foregoing average of 5.6 days per shipment, the part 
which the element of mere translation plays, is only six per cent. 
of the total time, so that if this was entirely eliminated the total 
saving would be insignificant. 

Per contra, there is a great opportunity for the legitimate em- 
ployment of electricity in effecting econcmies in the balance of 
the cycle which would show up very attractively. The possibili- 
ties in this regard are foreshadowed by the unique and well 
nigh revolutionary achievements in loading and unloading vessels 
at the ports on the Great Lakes. 

The speaker fully recognizes the possibilities of electric opera- 
tion, as to gain in capacity, etc, where the circumstances admit 
of utilizing this capacity, at least in passenger train work, but 
this splendid inherent capacity is not possible of realization in 
freight service at the present time because the transportation 
limitations which now vitally control the mileage of the steam 
locomotive, would operate and prevent the electric locomotive 
doing any better with the added handicap of doubling the capi- 
tal investment. 

The foregoing is respectfully submitted in the hope of sug- 
gesting, first, the kind and quality of railway talent to be met 
with, and second, the sort of knowledge, experience and mental 
furnishing demanded of the electrical engineer in order to make 
effective headway in electric exploitation in the steam railway 
field. It is quite obvious that we must understanJ the railway 
language and possess adequate knowledge of the railway game. 

There was one thought I really meant to bring out a little 
more clearly, but I refrained from doing so because I went into 
details quite largely in the discussion* to which Mr. Darlington 
referred in opening the paper; but I think it is a thought that 
will appeal to all steam railroad men—the average monthly mile- 
age that a freight locomotive makes is 3,000 miles. The limita- 
tions which govern this low mileage are not due to mechanical 
or engineering limitations or causes for which the motive power 
department is responsible. The potentiai possibility of an engine 
is such as to be capable of making an average of 9,000 miles per 
month, provided a clear road was available; but what limits the 
mileage of locomotives are terminals and passing sidings. So 
that if we had the proper terminals and side tracks, as President 
Hill of the Great Northern has said, we could more than triple 
the present monthly mileage of our locomotives. 

Now, a great many of our electrical friends, myself included, 
in the early stages of the art, assumed that that 3,000 miles capac- 
ity represented the physical limitations of the steam locomotive, 
and, knowing the ability of the electric locomotives to perform 
continuous service for 23 hours out of the 24, immediately as- 
sumed from the fact that that represented the difference in po- 
tential possibility between the electric locomotive and the steam 
locomotive. Now, the facts are these: Inasmuch as the limita- 


car load shipment consumes 


* See AMERICAN ENGINEER, p. 41, February, 1910. 
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tions are entirely outside of the motive power department, and 
due entirely to transportation considerations, there is no assur- 
ance that we could get any more mileage out of the electric 
locomotive than we are now getting out of steam, with the added 
handicap of assuming a much larger capital charge—two things 
in the speaker's judgment that will have to be considered. In the 
first place, these terminals will have to be provided, and adequate 
side tracks furnished, so that enough mileage can be made to 
justify the expenditure; and the second point is that the improve- 
ment and reduction in first cost from the electrical side has got 
to be of a very marked nature before electrification of trunk lines 
can become very general. 


HIGH SPEED FORGING PRESS. 


Hydraulic forging presses have been very generally used for 
forgings of large size because of the practical impossibility of 
satisfactorily working the metal to the center of the ingot under 
a steam hammer of anv size. Such presses as have been in use 
for very heavy work are slow in operatior and until recently the 
many advantages of forging work over hammer work were not 


available for light or moderate forgings because of this fact. 


As much as ten years ago the metal workers of England and 
Germany started the development of a machine which would 
permit the use of forging presses on small and moderate size 
work without any sacrifice of time and with a decided im- 
provement in the quality of the product. This effort was mod- 
erately successíul, even at the start, and machines of this char- 
acter have been in use in those countries for as much as ten 
years and at the present time the perfected machines are very 
extensively employed. Тһе original design, however, was sub- 
jected to a long period of development hefore the present thor- 
oughly satisfactory machines were obtained. 

During the past two or three years metal workers in this 
country have recognized the advantages offered by the high 
speed forging presses and they are becoming decidedly popular. 
The United Engineering and Foundry Co., of Pittsburgh, has 
acquired the sole right to manufacture the machines which were 
developed by Davy Brothers, Inc., of Sheffield, England, who 
have been designers of steam hammers and hydraulic forging 
presses for many years and the illustrations show two sizes of 
the machines that are now being furnished by them. 

These machines offer the advantages of press work over 
hammering at any point where a steam pipe may be carried and 
also have the additional advantage of actually reducing the 
cost of the work. Therefore not only may a more thorough 
working of the metal be affected, but it can be done at a lower 
price than by a steam hammer, while at the same time the 
danger to workmen from flying tools or pieces of forgings and 
the shocks and jars to the building and its foundation are elimi- 
nated. The maintenance cost of the machines is low, as might 
be expected when it is realized that the moving parts of these 
machines operate through inches and at comparatively low speed 
while a steam hammer operates through feet at high speed. 

The development leading up to this finished machine is in- 
teresting and shows how the unexpected and apparently insur- 
mountable difficulties have been overcome, resulting in a thor- 
oughly practical and efficient design. This work has been done 
by Davy Bros, who began with a simple press deriving its 
pressure from a pump. This arrangement was not only very 
slow, but compelled the water at high pressure to pass through 
valves and relatively long lines of pipinz, many joints and had 
the other drawbacks of a large water system. 

Following the pump operatéd press the next step in the de- 
velopment was the employment of a hydraulic intensifier, which 
made it possible to increase the pressure on the press from 
about 2,000 lbs. to 6,000 Ibs. per square inch. This greatly re- 
duced the size of the press cylinders and the volume of water 
required, bringing a press of large power down to practical 
dimensions. This type of machine, however, still required a 
pump and the system usually included a large accumulator in 


addition to the intensifier and required a number of valves and 
levers for its operation. This type of press was also slow, due 
to the number of valves operated and the slow speed of the in- 
tensifier and therefore an improvement was made by the em- 
ployment of a steam intensifier which climinated many of the 
difficulties that previously existed. In this case the pump was 
discarded and two pistons, having a rati» of about 40 to I, were 
directly connected, steam operating thc larger one which was 
set at the bottom, resulting directly in а high water pressure, 
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FIG. T.—150 TON, SINGLE FRAME PRESS. 

the steam being used only for the pressing stroke, since the 
weight of the pistons would perform the return stroke with- 
out assistance. Steam being highly elastic could be handled 
at a very high rate of speed and since the water pressure cylinder 
could be connected directly to the main cylinder of the press 
without valves, most of the former difficulties were eliminated. 
The siza of the two water cylinders, 4. e., intensifier and press, 
was in a ratio of about 12 to 1, so that the press head while 
operating at the same time and in an amount 1/12 as far as the 
intensifier cylinder was subject to very accurate control This 
arrangement gave a rapid working stroke satisfactorily and by 
the placing of a steam cylinder on top of the machine, ar- 
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ranged to take steam on one side of thc piston only, the return 
stroke was also accomplished quickly. Тһе return or balancing 
steam cylinder is arranged so that it does not exhaust the steam, 
but simply forces it back and forth in the main pipe. 

While the principles of this machine were undoubtedly cor- 
rect it is evident that unless the intensifier be of very large 
proportions the stroke of the press will be very short and a 
machine of sufficient capacity for ordinary forging work would 
be impractical on account of its size and the large amount of 
steam required to operate it. In orde- to overcome this diffi- 
culty it was decided that the proper thing to do was to lower 
the press head nearly in contact with the forgings by means 
of the steam balance cylinder, which is already provided for 
the return stroke and then put the inteusifier into operation for 
the pressing stroke. This was done and only required the ad- 
dition of a tank connected with tke hivh pressure system and 


back motion of the lever. The valves cannot be crossed and 
the press follows exactly the stroke of the hand lever, both as 
to speed and distance traveled. This lever is so arranged that 
back of the vertical center line corresponds to the light stroke 
from 2 to 6 ft., according to the size of the press, and forward 
of that line is the power stroke, 2% to 6% in., in accordance 
with the size of the press. With this arrangement the press can 
be brought down 2 to 6 ft. on top of the forging and the forg- 
ing reduced from 2 to 6 in. by one motion of the hand lever. 
Then the press can be brought all the way back or any part of 
the way back by simply moving the lever to the required po- 
sition. If the lever is only brought back to the center line 
the press head will return only the amount of the forging 
stroke, which can then be repeated as often as the lever can 
be moved. In practice this is as high as 150 strokes per minute 
in the small presses and 60 in the large ones. This stroke, which 


FIG, 2.—I,200 TON, FOUR COLUMN PRESS. 


controlled by the check valve, so as to provide the varying 
amount of water required for different length strokes. The 
check valve іп the line between the tank and press cylinder was 
arranged to open automatically as the hcad was lowered ready 
for operating and a lever was provided to raise the check valve 
when the press head was lifted, allowing the balance cylinders 
to force back into the tank an amount of water that will give 
the proper position of the press head. This arrangement greatly 
reduces the size of the intensifier and the amount of steam re- 
quired to operate it, since it is in use only when forcing down 
the press head the amount that the foiging is reduced. , 

It was found that this press was very satisfactory so far as 
one stroke was concerned, but when rapid action was required 
it was impractical to operate the number of valves or levers 
required. If these levers were operated out of time the result 
was disastrous to the machine or work and the speed of the 
machine was necessarily restricted to the speed of the operator 
in handling the levers. Therefore the next step was the devel- 
opment of a single lever control, which has now been per- 
fected and one lever operates all valves and permits putting 
the press through an entire cycle of motions in one forward and 


is repeated as often as the blow of a steam hammer, is at a much 
lower velocity, since the press moves only inches where the 
hammer moves feet. 

In cuiting or punching, the hand lever can be set for a certain 
travel and the press head will ride forward just that distance, 
even though the resistance is suddenly and entirely removed. 
The machine does not require a large 1oundation and there is 
no vibration transmitted to surrounding buildings. 

A large number of these presses have been furnished by the 
United Engineering and Foundry Co, which are working on а 
very diversified line of forgings, including cogging down ingots, 
wheel forgings, locomotive forgings and general work. 

Some of the work which is being done on these machines 15 
shown in the illustrations and clearly indicates the advantages 
of the press over the steam hammer in many classes of work. 

Figure 3 shows a shaft 13% in. in diameter and 10 ft. long 
with 27 in. diameter flanges which was forged on a 2,000 ton 
press from a 36 in. ingot in two hours, requiring but two heats. 

In Figure 4 is shown a 14% in. shaft 20 ft. long with a 
coupling at one end, which was forged on a 1,500 ton press from 
a 36 in. ingot іп one heat, time required being one hour. 
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A 500 ton press made the disc shown in Fig. 5, which is 22 
in. in diameter and 5 in. thick, from а 14 in. square ingot, in 
This includes punching the 4% 


one heat, requiring I9 minutes. 


EXAMPLES OF WORK DONE ON 


in. hole. The same size press made the hex nut shown in Fig. 
6 in eight minutes, one heat being required. 

Figure 7 shows a shaft which was fcrged from a 7 x 7 in. 
billet on a 300 ton press in I2 minutes, in one heat. 

А 150 ton press made the eccentric shaft shown in Fig. 8 from 
an 8 x 8 in. billet in 13 minutes, one heat being required. The 
same press made the hex nut shown in Fig. 9 from 5 in. round 
stock in ro minutes, including the punching. 

In cogging down ingots a 1,200 ton press working 16 x 16 in. 
ingots to IO x IO in. and cutting them up into pieces 18 in. long 
will average 16 tons per hour. 

It is of course necessary for a machine doing work of this 
character that all the material and workmanship shall be of the 
very highest grade and special attention is being given to this 
by the manufacturers. They are also carefully providing for 
the easy and quick renewal of such parts as are subject to wear 
without dismantling any large part of the machine. Chilled 
surfaces and accurate grinding are used wherever desirable. 

The address of the United Engineering and Foundry Com- 
pany is Farmers’ Bank Bldg., Pittsburgh, Pa. 


PLANER ELEVATING DEVICE 


An improved power elevating device as shown by the accom- 
panying half-tones has recently been brought out in which the 
direct drive gears are used for lowering the rail and the com- 
pound gears, which would also give a reverse motion, are used 


SHOWING OPERATING DEVICE. 


REAR VIEW, 


to raise the rail, the compounding giving the necessary power, 
enabling the operator to raise the rail at comparatively slow 
speed and lower it at almost double the speed. The stand is 
bored out and fitted with bushings in such a manner that the 
top shaft which carries the pulley can be withdrawn with the 
bushings intact and inserted from the other side, so that when 


% 


making various styles of drives, which are sometimes very com- 
plicated on account of the odd dimensions of motors, the pulley 
can be used on either side. 


As the pcwer elevation device is 
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LIGH SPEED FORGING PRESS, 


used but very little it has been designed so that the pulley and 
top shaft are the only revolving parts, all of the gears being 
idle, when not in use. 

This device is both powerful and very sensitive and is oper- 
ated by two small clutches on the top shaft. The two oilers on 


СІМСІММАТІ 


FRONT VIEW, SHOWING LOCATION ON PLANER HOUSINGS. 


the top shaft and one at the end supply all the oil that is re- 
quired, and by having a bearing on each side of the main driv- 
ing gears, all danger of springing the shaft is eliminated. The 
rear view shows clearly the simplicity of tbe operating device. On 
the extreme right is shown the handie for manipulating the 
clutches and also the small handle for locking it in a central 
position so that it cannot be thrown in by accident. 

The above device was designed and is supplied by the Cin- 
cinnati Planer Co., of Cincinnati, Ohio. 


Pennsylvania Terminal in Manhattan.—The story of the Penn- 
svlvania Railroad's great enterprise, its genesis, progress and 
completion, is told by C. M. Keys in an attractive article in the 
July number of World's Work. This story appearing under the 
title "Cassatt and His Vision," is fully illustrated and will be 
found very complete, as well as interesting, by any cne inter 
ested in the successful venture planned by a great executive. In 
this article the author not only describes the great terminal, but 
also the details of financing this great project, which together 
with a few other improvements required the expenditure of 
about half a billion dollars in teu years. It includes a history 
of the forty years of effort to crcss the Hudson River and а 
story of the work and policy of a great American railroad. 
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* Illustrated articles. 


ELECTRIFICATION OF RAILWAYS. 


The paper on "The Electrification of Railways," by George 
Westinghouse, president of the American Society of Mechanical 
Engineers, which was presented before » joint meeting of that 
society and the Institute of Mechanical Engineers in London, is 
very interesting not only to railroad men, but also the public in 
general; however, it must be remembered that it may possibly 
be somewhat partisan. 

In this connection we desire to call attention to a recent dis- 
cussion by Mr. Pomeroy of the paper on “Тһе Status and Теп- 
dencies of Railroad Electrification in America," by F. Darlington, 
before the Central Railroad Club, which appears in this issue. 
This is an entirely disinterested discussion of this important 
subject, following the idea in Mr. Pomeroy's article on a similar 
subject which appeared in the February rumber of this journal, 
showing that the limitations which now vitally control the mile- 
age of tha steam freight locomotive would also operate in the 
case of the electric locomotive, thus preventing any better results 
and with the additional handicap of doubling the capital invest- 
ment. 

Much has been said and written on this subject recently, both 
in this country and abroad, showing that there certainly is no 
lack of interest, especially by men prominent in engineering and 
railroad work, who have spent considerable time investigating 
many of its conditions and phases. 

For certain severe and unusual conditions of service many 
railways have found it desirable to inaugurate electric opera- 
tion. In some instances. in congested suburban districts, this 
change was brought about by means of legal pressure to elimi- 
nate the smoke nuisance, and in many others where the traffic 
leads through tunnels, by the necessity to render train opera- 
tion more safe and reliable, but in all of these cases electrifica- 
tion extends only over very limited distonces, and for this rea- 
son especially, it is difficult to get much information or data 
for an accurate comparison with that relating to steam operation. 
In spite of all that has been done and all data available at the 
present time, the progress in electric traction for handling 
freight has been very slow. This is no doubt due to the lack of 
sufficient data to determine the possibility of obtaining a full 
realization from the large amount of capital to be invested, espe- 
cially in view of the limitations imposed by the lack of suf- 
ficient terminal facilities, etc. 


* 


EDUCATION OF FIREMEN. 


It is reported that on the Lehigh Valley Railroad there has 
recently been inaugurated an educational movement to increase 
the efficiency of firemen, similar to that which was started some 
time ago on the Pennsylvania Lines and a number of other 
railways. This is undoubtedly a step in the right direction, and 
it is to be hoped that other roads may realize the importance of 
this matter and soon follow their example. 


The chief difficulty in most cases seems to be the determi- 
nation of a correct principle on which tc base this instruction. 
In this connection some very good suggestions were offered in 
the discussion of the paper on this subject at the Atlantic City 
conventions. 


One important condition which makes it imperative for the 
railroads to have well trained firemen is the waste of fuel 
Every heat unit going up through the smoke stack in the form 
of unburned gases, or down into the ash pan as green coal 
instead of converting water into steam represents a certain 
amount of actual money loss. The increase in the cost of fuel 
during the last few years has rendered still more urgent the 
necessity for getting out of fuel all the energy that is possible, 


Besides, it should be remembered that a well trained fireman 


will eventually become an engineer who, because of this train- 
ing, will no doubt be able to get a much better performance from 
a locomotive than he could without it. | 


AMERICAN RAILWAY MASTER MECHANICS' ASSOCIATION 


FORTY-THIRD ANNUAL CONVENTION. 


(CONTINUED FROM PAGE 296.) 


LOCOMOTIVE AND SHOP OPERATING COST'S. 


Committee: H. H. VaAucHaN, Chairman; W. C. A. HENRY, 
M. J. МсСактнү, Le Свлмр Paris, С. W. SEIDEL. 


The committee appointed to report on the subject of Locomo- 
tive and Shop Operating Costs considered it advisable to con- 
fine themselves to one of the various classes of expenses which 
might be included under that description. Such costs, as a 
whole, are, evidently, too complicated for the purpose of a single 
report, comprising, as they do, those of fuel, repairs, engine- 
house expenses and various other items. They will, therefore, 
chiefly discuss those included in the account “Repairs of Loco- 
motives,” and the method adopted in supervising the expendi- 
tures of that description. 

Inquiries made of a number of the largest railroads show 
that the appropriation plan for determining pay-rolls is in gen- 
eral use. Аз a rule, an estimate is prepared by the divisional 
authorities, stating the amount they require for their рау-гоП 
during the coming month, compared with the actual figures for 


the preceding month, and corresponding month in the previ-. 


ous year, and an explanation of the rcason for any increase 
desired. These estimates are consolidated into a statement at 
headquarters, and, after any criticism or alteration has been 
decided on, are approved, and practically constitute an author- 
ity for the expenditure in labor called for. Generally, it is 
understood that such authority is not to be exceeded unless 
in case of emergency, and in some cases no over-expenditure 
is permitted without additional authority being obtained. Ё 
is evident that such a rule cannot be enforced in the case of 
roundhouse forces, which must necessarily be maintained, but 
it may be more or less closely adhered to in general repair shops. 
On several roads, weekly or biweekly pay-roll statements are 
prepared for the purpose of checking the actual expenditures 
against the estimates, but this practice does not appear to be 
usual, although, no doubt, it is carried on locally even if not 
recognized as part of a regular system. At the end of the 
month it is usual to compare the actual with the estimated 
pay-roll and require an explanation of any increase over the 
figures approved. This system appears to work successfully 
and enables close control to be maintained over labor expendi- 
tures without unnecessary complication, provided it is handled 
reasonably and firmly. While it deals ‘with the pay-rolls as a 
whole, it actually limits the expenses on any one account, since 
the distribution will usually bear certain proportions. 

The limitation of pay-rolls, while requiring in a way the ex- 
ercise of economy and the production of the best results from 
a given amount of labor, cannot by itself be considered as a 
complete system. If permanently persisted in beyond certain 
limits, the condition. of the power would deteriorate, or the 
number of engines requiring repairs would increase. Тһе соп- 
dition that exists is broadly that a certain amount of work is 
to be done and that the cost will depend on the efficiency with 
which it is accomplished. ‘Тре peculiarity of repair work de- 
pends on both of these. In this respect, it differs from the usual 
run of manufacturing operations on which the work to be 
done is usually determined, or at any rate is not a question for 
constant watchfulness. Іп the maintenance of locomotives the 
amount of work required to keep them in repair per mile may 
vary widely, and may have a greater effect on the ultimate 
cost than the efficiency with which it is performed. In the 
case of running repairs no system appears to have been de- 
veloped by which any alteration in the work required or its 
efficiency may be promptly detected. The piecework system 
in roundhouses has been used and, of course, determines the 
cost of doing the work. It would, consequently, also detect any 
increase in its quantity, but it is unfortunately not suitable 
in many ways for work of this nature. The thorough specifi- 
cation of the various operations is exceedingly complicated, and 
the time required to properly give out the work and check it js 
a serious proportion of that of doing it. While, therefore, it 
has been worked with a fair measure of success, it is not en- 
tirely satisfactory for roundhouse purposes. On one road a 
system is in effect by which all mechanical department officials 
are furnished daily with the labor expenses incurred on the 
territory under their supervision. This expense is shown in 
detail; that is to say, it is divided into ordinary locomotive 
repairs, wreck and other repairs, shop tools and machinerv, 
manufacturing work, eto. This information is, of course, 
more accurate than that of the pay-roll alone, as it specifies the 


distribution among the various accounts. Another road is trying 
a system by which roundhouse foremen are notified weekly of 
the labor charges against running repairs on each engine handled 
in their terminal. In this case it is possible to watch the cost of 
maintaining individual engines, and the information is furnished 
with the idea that any cause leading to unusual expense may be 
more promptly brought to attention. The whole question of the 
proper supervision of running repairs is, however, a difficult one. 
The cost is about one-half of the total cost of locomotive repairs, 
but the number of engines involved and the variety and small 
cost of the majority of the operations performed make any de- 
tailed watching exceedingly complicated. The work required on 
any individual engine also varies considerably from day to day. 
It will run for a time with comparatively little expense and may 
then require considerable work for a period. For work of this 
kind, it would appear questionable whether much more can be 
done than to closely watch the pay-roll or distributed labor at 
each terminal and its relations to the business handled. When 
these are properly proportioned, any increase in the work re- 
quired will be quickly known by the foreman in charge, who is 
in the best position of anyone to discover the reasons. In the 
case of shop repairs, it is possible to exercise considerably closer 
supervision. These repairs are occasional in place of being prac- 
tically continuous, as running repairs, are. They can, conse- 
quently, be more carefully analyzed, and their cost compared 
with the service rendered. "The distinction between running re- 
pairs and shop repairs varies on different roads, from a repair 
costing over $5 for labor to one costing $400 total. This variation 
is not important for the purposes of this report, although it 
affects to a certain extent the practice which is followed in super. 
vising shop repairs. 


Several roads require estimates to be submitted and authority 


obtained before shop repairs are made on an engine. In some 
cases this applies to all shop repairs, in others to all those over 
а certain amount, varying from $75 upward. The authority of 
an executive officer may be required for repairs over a limit which 
varies from $1,000 to $5,000. Notice of an engine requiring re- 
pairs may be submitted thirty days before engine is shopped, in 
order to enable the cost of the' repairs recommended and the 
service of the engine being investigated. In one case, in which 
each class of engine is given an allowance per mile for repairs, 
engines may be shopped without authority if the cost of the re- 
pairs will not cause the allowance to be exceeded; otherwise, it 
must be obtained. When estimates are made, their correctness 
may be checked by comparison with the actual cost when com- 
pleted, and explanation required if exceeded. There are, natur- 
ally, many variations in the details with which this work is car- 
ried out on different roads, but some system for watching the 
cost of shop repairs in advance is in general use. The commit- 
tee would call attention to the fact that the most important ques- 
tion when an engine requires shop repairs, is the miles made since 
last repaired. While criticism of the nature of the repairs re- 
quired may occasionally lead to additional mileage being obtained 
from an engine by the application of minor repairs, this condi- 
tion is not usual, and, as a rule, the cost of the repairs can not 
be economically reduced by estimates made before an engine is 
shopped. Such estimates are difficult to make accurately, and 
may tend to limit the repairs to the amount allowed. Limiting 
repairs that are actually required to put an engine into good con- 
dition is not economy. Whatever may have been the reason, 
after an engine has been taken out of service and sent to the 
shops, the cheapest plan is to then make the repairs properly and 
thoroughly, so that when turned out the engine will make as 
many miles as possible before needing to be again shopped. The 
cost of shop repairs 15 not properly the cost per repair. It de- 
pends оп the cost per mile, and the miles made between repajr$ 
are, therefore, equally as important as the cost of the repairs 
when made. All shop repairs are not necessarily those which put 
an engine into thoroughly good condition, but whatever be their 
nature, the question of their being justified by the mileage made 
is the one of greatest importance. For this purpose, informa- 
tion as to the miles made since last general overhauling and the 
nature and cost of the intermediate repairs received will show 
whether the class of repairs called for should be necessary or 
not. The introduction of an allowance per mile has the advan- 
tage of presenting the influence of large or small mileage in 
dollars and cents in place of miles only. Whether this is used or 
not, a simple statement, involving the shop repairs since last gen- 
eral overhauling, the mileage made and the nature of the repairs 
required, really gives all the information that can be advantage- 
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ously used in determining whether the engine has been properly 
maintained and used and a reasonable mileage obtained from it. 
If the repairs are actually needed there is little doubt that they 
should be thoroughly made, and to do this in the most econom- 
ical way is then a problem for the shop. 

The great degree of variation in the amount of work required 
in making locomotive shop repairs, even though they are classi- 
fied as being of the same general nature, makes it almost imprac- 
ticable to watch their cost as a whole. When tnis is done, the 
best system in use is that which furnishes the foreman or shop 
superintendent a daily or weekly statement of the labor applied 
on the individual engines under repair, usually divided to show 
that in each department separately. By this means, information 
is obtained while the work is in progress, which will call atten- 
tion to any engine on which the labor is exceeding the expected 
amount. Тһе difficulty usually experienced is that on account of 
one engine requiring more work than another the differences are 
difficult to analyze, and, if thorough analysis is attempted, the 
work has to be split up into a number of different operations so 
that the cost of each may be individually known. Where 
piecework or any of the various efficiency systems are in use, this 
is, of course, the case, but, apart from any question of rewarding 
labor, the cost of the individual operation appears to be thc only 
logical basis on which the cost of locomotive repairs can be deter- 
mined in the shop. It is true that much of the work done, even 
when divided with considerable detail, still varies to a certain 
extent from one engine to another, but this variation is not 
sufficient to prevent knowledge being obtained of what the work 
is costing and enable any increase being immediately known. 
Whatever may be the system employed, some method of watch- 
ing the cost of repairs 11 detail enables the efficiency of a shop 
to be supervised in а way that is not otherwise possible. Тһе 
committee does not believe it is necessary to discuss the various 
systems іп use for this purpose. They have been fully dealt with 
at other times and are generally known and understood. One 
point may, however, be referred to. Any operation may be re- 
duced to a series of detail operations, and the time required for 
those may be determined with considerable accuracy. For in- 
stance, in turning an axle, the time required to lift the piece, 
place it in the lathe, take the various cuts, roughing and finishing, 
end replace it on the floor, may all be individually recorded and 
thus compared with corresponding operations on other pieces or 
with known performances. Such records are now generally 
known as time studies, and their use enables the time required 
.for numerous operations being checked from known data, in 
place of depending on the results obtained from the man per- 
forming the work or the judgment of the foreman in charge. 
Locomotive shops have the advantage that the work performed 
in them is repeated time after time, and, under this condition, 
there are few operations that do not repay time spent in making 
the proper study of the best method of performing them. What 
is, however, perhaps equally important, 1s the means they afford 
of comparing, for similar operations, the relative costs of dif- 
ferent methods or of different types of machines. Such compari- 
sons are evidently valuable when applied to the various repair 
shops on a railroad, and the committee has investigated the 
possibility of arranging for their exchange among some of the 
members of this Association. The advantages of such a course 
are, from one point of view, obvious. There are numerous oper- 
ations which vary but little in different repair shops, and the 
determination of the best method or result would be far more 
certain if derived from the experience of the shops on several 
railroads than from those of one. Comparisons of total times 
of most operations would be misleading, on account of the differ- 
ences in conditions and practice, but the same objection does not 
apply to properly determined time studies, as the details may be 
readily adjusted to allow for differences in design, conditions, etc. 
The opinion of those of our members who have been consulted 
differs as to the advisability of such exchange. Some have signi- 
fied their willingness to co-operate, while others do not care to. 
There are, evidently, difficulties connected with the course apart 
from the practice on some roads of not divulging time or piece- 
work schedules. A road giving information would naturally ex- 
pect to benefit by receiving from others to a reasonably equal 
extent, and means by which this could be ensured are not easy 
to devise. The shops in which this work has been carried out 
are limited in number, and in many cases it is only partially 
completed. Тһе committee, therefore, considers that at the pres- 
ent time it would be unwise to recommend any arrangement for 
the interchange of time studies, although it believes that in the 
future some benefit might be obtained if a suitable plan could be 
outlined. 

In considering the methods used for watching the results ob- 
tained, as opposed to those that have been discussed for watch- 
ing the expenditures being made. the most important statement is, 
of course, the performance sheet. The form in which this is 
made out varies considerablv on different roads, and in many 
cases references are made to units which are cvidently retained 
on account of the familiarity with them of those concerned. 
Apart from performance sheets there are, however, a number 
of stetements in use which it will be interesting to refer to. 


Most roads prepare statements showing cost of shop repairs 
by classes of engines and nature of repairs, in some cases these 
being compared with estimate made when engine was shopped. 
One road reports a very good теН:о4 for recording the cost of 
shop repairs, keeping separate the cost of the following divisions 
of ше work: 

tripping. 

Repair rods. 

Take off frame. 


Repair frame. 
Put on frame. 


Remove flues. 

Repair flues. 

Replace flues. 

Boiler work. 

Driver brake and rigging. 

Air pump, governor, piping, їс. 
Driving boxes. 


Remove cylinders No. —. 
Apply cylinders No. —. 


New fire box. Steam pipes. 
Front flue sheet. Lagging. 
Back flue sheet. acket. 


side sheets. 
Flue sheet and side sheets. 
Flue side and door. 


In this case the cost of the various items shown are charged 
separately, and it is evident that a far better comparison is ob- 
tained than when the cost is simply shown as a total. In another 
case the labor on each engine is reported by departments, such 
as machine shop, boiler shop, erecting shop, etc., and in this case 
also any tendency to increased cost can be fairly well localized. 
An output unit may be used based on the tractive power of the 
engine or its weight. The latter is stated to afford a better com- 
parison of the cost of repairs than the number of engines turned 
out. i 

Statements are generally used showing cost of running repairs 
by classes on different divisions. In some cases cost of individual 
engines running repairs are not kept separately, but by classes of 
engines only. This statement would appear to be of consider- 
able value in comparing results, as it enables a comparison to be 
made on engines of similar types and service. An allowance per 
mile is sometimes used for different classes of engines. This has 
already been referred to, but its use in a statement of this nature 
has another purpose. When an allowance per mile is used for 
shop and running repairs combined, the surplus accumulated by 
each engine may be watched, and knowledge thus obtained as to 
whether that engine when repaired will have performed its 
service at the cost per mile expected. If, however, the allowance 
is separated for shop and running repairs, the mileage made 
between shopping in itself determines whether or not the engine 
can receive its shop repairs without exceeding its shop repair 
allowance, while the performance of the engines based on their 
allowance for running repairs distinguishes in an easy way be- 
tween those classes or divisions which are costing more or less 
than the average. In addition, if the allowance be based on the 
engine mile, the tractive power mile, or the engine toa-mile, 
whichever unit may be used in comparing results, such a state- 
ment shows which classes or divisions have exceeded or which 
have run below the allowed rate, and, therefore, enables the 
causes of overexpenditures to be localized to that extent. 

A similar statement may also be used for shop repairs, but 
in that case a difficulty arises from the fact that the number 
of engines shopped on a road or a division does not necessarily 
bear any relation to the miles run. Over a considerable period 
the condition of the power can not vary sufficientiy to make the 
difference important, but for one month, or, indeed, for several. 
shop repairs may be reduced below those required to maintain 
the power in a uniformly good condition or may be required 
in excess of the normal in order to improve it. This difficulty 
may be remedied by referring the cost of each engine receiving 
shop repairs to the mileage made by it since last repaired, and 
working out the cost per mile on this basis, in place of com- 
paring the cost to the mileage run during the month. By this 
means, the cost for each engine or class of engines determines 
for those repaired during each month their cost per mile for shop 
repairs since their last shopping, and thus enables the expensive 
or economical classes to be located without respect to the num- 
ber of them shopped during the month. It is thus possible to 
prepare a statement which shows the results of the month's 
shop repairs with the same accuracy as that showing those for 
running repairs. Evidently in such a statement the cost of the 
shop repairs may be made to balance with the charges against 
that account for the month, but the mileage, and, consequently. 
the cost per mile, will vary from that run by engines during the 
month. as it is based upon that made by the engines shopped 
since last repaired. Over a considerable period the mileage 
would correspond if no power were purchased or scrapped, bi! 
under usual conditions the mileage run exceeds that shopped. 
owing to that made by new and scrapped engines. The differ- 
ence is not important, however, and a statement made on this 
basis has the advantage that the cost per mile for shop repairs 
is obtained with the same accuracy as that for running repairs. 
and without reference to the relation between the amonnt of 
shop repairs effected in any month and the mileage run during 
that month. When combined with an allowance per mile ot 
other unit, it is then possible to localize the engines which ex- 
ceed or are below the average cost and the amount by which 
thev affect the result. 

On several roads, while statements showing cost of individual 
repairs are not prepared separately, the cost per mile for 


aint engine and tender. 
Tank repairs. 
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different classes of engines on different divisions is shown in 
the performance sheet. This can not, however, be said to be 
general The performance sheet is usually arranged to show 
results as a whole rather than in detail, the latter being analyzed 
by departmental statements. For this purpose there is a tend- 
ency to introduce a unit which will afford a better comparison 
than the engine mile. Owing to the large variation in the size 
of locomotives now in service and the greater cost of maintain- 
ing them as the size increases, the cost per mile no longer com- 
pares the expense with the service rendered. Тһе ton-mile is 
decidedly less- accurate, since, while the cost of maintaining 
the same class of power does not vary greatly in level and 
hilly districts, the load hauled by them does, and, in fact, the 
engine that is working on heavy grades, while it may not 'haul 
more than one-third the load that it would on the level, costs 
slightly more to repair per mile run. While, therefore, the cost 
per ton-mile is important from an operating standpoint, its use 
in connection with locomotive repair costs introduces a variable 
which can not be affected by the efficiency with which those 
repairs are handled. The unit needed is one that takes into 
account the size and capacity of the engine and those in use are 
either based on its weight or its tractive power. Тһе weight 
may be taken as the total weight of the engine without tender, 
the light weight of the engine or the weight on drivers. The 
latter corresponds very closely to the tractive power and ар- 
pears to be the preferable unit. While the total weight of the 
engine represents, presumably, the power that is available for 
hauling trains, as it is reasonable to assume that it has been 
disposed of to the best advantage, whether a small tractive power 
was required for high speeds or a large one for low, yet, the 

weight on drivers or the tractive power is more closely pro- 
portioned to the cost of maintenance. In the case of two engines 
of equal weight, one constructed as a ten-wheeler, the other 
as a consolidation, the ten-wheel engine will not only cost less 
per mile to maintain, but will usually cost less per mile per 
pound of tractive power or weight on drivers. Again, when 
two engines of equal weight are employed, the one in freight 
and the other in passenger service, the cost will usually be less 
for the passenger engine when based on the tractive power mile, 
and, as the tractive power or weight on drivers usually bears 
a smaller proportion to the total weight on passenger engines 
than in íreight, it is evident that if the truth of these two 
propositions be granted, the unit based on pound of tractive 
force or weight on drivers represents more accurately than one 
based on the total or light weight of the engine, the compara- 
tive cost of repairs. As between the two former there is little 
to choose, but as the tractive power represents more closely the 
service delivered, the committee feels that it is the prefer- 
able unit, and wishes to recommend the more general use of it. 
They consider that the best method is that in which the tractive 
"power of the engine is expressed as a percentage of 100,000 
pounds, so that an engine having a tractive power of 30,000 
pounds is called a 30-per-cent engine, the tractive power being 
calculated at 85 per cent of the boiler pressure. Тһе use of 
such a unit is valuable in including in the cost of maintenance 
a factor that varies with the increasing size and cost of power, 
and, consequently, presents that cost with closer reference to 
the service rendered. 

The committee does not feel that any useful purpose would 
be served by a discussion of the various forms of performance 
sheets in use. On most roads the desire exists for figures that 
are comparative with those of past years and rendered useful 
through custom. Тһе exact way in which these figures are pre- 
sented is of less importance than the retention of familiar 
methods which enable them to be easily used. They have in- 
vestigated the willingness of a number of roads to enter into 
an arrangement for exchange of performance sheets. a plan 
that should be mutually interesting and advantageous. The 
replies are not unanimous, but sufficient roads have stated that 
they would be willing to do this to make the proposition worth 
recommending. The variations that previously existed in the 
classification of accounts have now been done away with, so 
that this objection to the interchange of information no longer 
exists. While, no doubt, conditions vary widely on different 
roads, yet, the consolidation of railways into large systems has 
led to comparisons between roads in one system which varv 
just as much from one another as do those which are entirelv 
separate. Mutual exchange of results should, therefore, prove 
of considerable advantage to those of our members who carc 
to enter into an arrangement for this end. Тһе Master Mce- 
chanics’ Association could be of use in this matter, by ascer- 
taining which roads would be willing to exchange results and 
furnishing mailing-lists, or preferably printed addresses, so th^t 
the work of sending out the information would be facilitated. 
It does not appear advisable to exchange performance sheets as 
a whole. They usually contain a pood deal of information that 
is not of value except to the officers of the road for which they 
are prepared. and the committce herewith submits the follow- 
ing form, which thev would :uegest as meeting the require. 
ments for furnishing such results as would be valuable and ір. 
teresting to exchange. 
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NAME OF ROAD. 
Month of .............. , IQI.. 
ITEMS. 


Number of locomotives. 

Average haulage capacity, per cent. 

Total locomotive mileage. 

Total gross ton-mileage. 

Per cent of locomotives in service. 

Per cent of locoinotives under and waiting repairs (shop). 

Per cent of locomotives under and waiting running repairs. 

Repairs per locomotive-mile, total. 

Repairs per locomotive-mile, shop. 

Repairs per locomotive-mile, running. 

Fuel, pounds per locomotive-mile, passenger. 

Fuel, pounds per locomotive-mile, freight. 

Fuel, pounds per locomotive-mile, all classes. 

Fuel, pounds per 1,000 ton-miles, passenger. 

Fuel, pounds рег 1,000 ton-miles, freight. 

Fuel, pounds per r,ooo ton-miles, all classes. 

Lubricants, cost per locomotive-mile. 

Lubricants, cost per locomotive-mile per 100 per cent capacity. 

Other supplies, cost per locomotive-mile. 

Other supplies, cost per locomotive-mile per 100 per cent 
capacity. 

Enginehouse expenses, cost per locomotive-mile. 

Enginehouse expenses, cost per locomotive-mile per 100 per 
cent capacity. 

Notes.—Haulage capacity per cent equals tractive power at 
85 per cent of the boiler pressure divided by 1,000, 1. e., an 
engine of 100 per cent capacity is one having a tractive power 
of 100,000 pounds. 

Results per mile per 100 рег cent capacity are based on mile- 
age of each engine or class of engines multiplied by its capacity. 

State distinction between shop and running repairs 


This excellent report was not read on the floor of the con- 
vention because of the absence of any member of the committee 
and therefore was not given any discussion. 


SIZE AND CAPACITY OF SAFETY VALVES FOR USE 
ON LOCOMOTIVE BOILERS, 


Committee :—F. M. Gilbert, James Milliken, W. D. Robb, M. 
H. Wickhorst, J. G. Neuffer. 


The remarks and suggestions below will relate to locomotive 
boilers only. Further, they relate only to locomotive boilers 
using coal as the fuel, and under the conditions now prevailing 
for the stimulation of the draft by the use of exhaust steam 
from cylinders of the locomotive and by means of the ordinary 
steam blower. 

A series of tests were made for the committee by Mr. E. D. 
Nelson, Engineer of Tests, of the Pennsylvania Railroad, to 
determine the maximum or worst condition that the safety 
valves were required to take care of. With the gauge pres- 
sures of 190 to 207 pounds, it was found that the maximum 
discharge of steam was 2.44 pounds, the minimum 1.18 and the 
mean 2.05 pounds per square foot of heating surface per hour. 

The committee has taken twice this mean value as the basis 
for a formula, which, in their opinion, will reduce safety-valv^ 
practice to a uniform basis, and at the same time provide proper 
relief for the boilers. Such a formula тау be expressed as 
follows : 

0.08H.S. 


= Outlet of valve in 3quare M 
H. $ = Boiler heating surface in square feet. 
P — Absolute pressure — gauge pressure 4- 15 pounds 

This formula wil provide, on boilers carrying 200 pounds 
gauge pressure, an outlet that will take care of 4.1 pounds of 
water per square foot of heating surface per hour. 

A number of observations were made on locomotives in 
passenger service, provided with safety valves, the combined 
outlets of which would take care of from 3.64 to 4.06 pounds 
of steam per square foot of heating surface per hour, and no 
cases were found where the safety valves failed to properly 
relieve the boilers. The locomotives on which investigations 
were made carried 200 pounds gauge pressure, had 4,231 square 
feet of heating surface and 5614 square feet of grate area. 

Past investigations have verified that Napier's rule for the 
flow of steam may be safely taken for the types of muffled safety 
valves now on the market. 

It is, perhaps, superfluous to state that, having assigned proper 
values for safety valves, means should be provided for main- 
taining those values. In other words, the maintenance of proper 
areas of outlet should be a feature of safety-valve maintenance 
and repair. 

For the guidance of the designer, the valve manufacturers' 
lists should show nominal size of valve, the outlet in square 
inches, under various pressures, and the capacity for discharge 
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of steam іп pounds under the various pressures. For the guid- 
ance of the repair man, the lifts of valves under the various 
pressures should also be shown. 

In the discussion it was objected that the committee had not 


specified the lift of the valve in determining the area of the 
opening and that the method of determining this area should 
be more clearly specified. 

Upon request of one of the members, Mr. Gilbert stated that 
it was the custom on the New York Central on locomotives 
having two safety valves to set one at 2 lbs. pressure above the 
other and in cases where there were three safety valves the third 
опе is set at 3 lbs. higher pressure than the second or 5 lbs. 
higher than the first. 


Upon motion the report of the committee was accepted. 


SUPERHEATERS. 


In 1901, the Canadian Pacific Ry., under the pioneer leader- 
. ship of Mr. Roger Atkinson, of the Canadian Locomotive Works, 
introduced the use of superheated steam on locomotives in Amer- 
ica. A few years later Mr. H. H. Vaughan extended the use, 
and the success of the superheater is 
due in a great measure to his push 
and energy. To-day we have reports 
from twenty American roads which 
have more or less engines equipped. 

The circulars asked for answers 
based on comparative tests made as 
to certain particulars. However, the 
circulars pequested that the data as 
to costs, etc, for superheater and 
non-superheater locomotives be taken 
from regular service records cover- 
ing a considerable period of time. 

Railroads enswering having super- 
heaters: American, 20; foreign, 2. 

Superheaters on American roads 
reported as follows: 


Bos Sat ЖИ ИФР 163 
Boston & Maine.............. 1 
G5 XN. WM o via dA CHI 1 
Canadian Pacific ............. 487 
С, Be Ос создал: 5 
Central of Georgia ........... 1 
; к. Ж! Ре АРЕНЕ 9 
ЕН УНР 1 
Great. Могат 12. ior os 61 
М: ӘСЕЛ ӘӘ 1 [8777770774 
National Ry's. of Mexico...... 1 Sean Header 
Northern. Pacifi sss sso rengse 36 ; - 
N. Y. Cent. (L. S. & М. S)... 2 — | Fa 
regon ort Аб 225262 2 А 
Pennsylvania: 2. ecco dese 1 Boiler Tube 5-7. Es Pi. 
Pittsburg, Shawmut & Northern 1 - a = 
жоне Pacifi о УЙ 2 x aree орта 
зе. Е, Ша кә те 21 | eom Header 
МЕ» Е.,у%2іө 552525655) 1 (туал Pacific Railroad p ЗА 
Union Жаса г-н 3 Фуат Асс Type Superheaser е | | OV caa 
TOU 2554 А ОРИ. 805 
Railroads answering, but not having superheaters: American, COLE SUPERHEATER. 
34; foreign, 9. Boston & Maine (Разз.).. .0725 .0641 A 13.1 
Superheaters which are considered and number of engines re- Wheeling & Lake Erie.... .0366 852 қ e 
ported, as follows: Јлсовѕ SuPERHEATER. 
Rie ЧЕ E aee .124 .161 23.0 
Number of Number of ScHMIDT SUPERHEATER. 
Types of Superheaters. Railroads. Engines. Com { .031 097 n 14.8 
СР РУР T TTT 12 79 ' 0............... } 1030 097 ss 111 
Vo es un oe xal e o ea 13 Great Northern (Pass.)....} 193. 092 ie 1100 
а АООТ 2 59 
С а ET Coca 1 104 VauGHAN-Horsey SUPERHEATER. 
ULM > Se Ri i D M: dea 1 Re Canadian Pacific (Freight) ! "ADR 5209 35% 
Vaughan-Horsey ОА 5 491 : T -0306 -0376 18.6 a. 
* Schmidt superheaters are used on 130 railroads in Europe, and in Салайын Parite (Ept) | 10290 .0287 A 1.0 
service, or in course of construction, on over five thousand locomotives. C, В. & О............... 0150 .0270 44.5 .... 
А ; ^ А д,” COST OF VALVE OIL РЕВ MILE 
[The report contains illustratiors and brief descriptions of the Per Cent. 
various types of superheaters, all of which have been given in Stine er eos of 
this journal except the Union Pacific type, which is given be- Superheater Superheater 
jou cep cific type, which is given b Non. Over Non- Over Non- 
low.—Eb. ] Коло. Superheater. Superheater. Superheater. Superheater, 
BALDWIN SUPERHEATER. 
UNION PACIFIC SUPERHEATER. Oregon Short Line....... .00133 .00103 19.0 
Southern Pacific ......... CUT .00118 16.0 
The Union Pacific superheater (see illustration) is of the OLE SUPERHEATER. 
: A 5 : i 100.0 
smoke-box type, and in effect is the usual steam pipe trans- Wheeling & Lake а не TAN еа 
formed into a superheater by increasing the area and splitting “00175 “00137 T 97.7 
it up into a number of small tubes. Great Northern (Pass)... | "00264 .00132 925 . 
The steam pipe forms vertical headers of a crescent shape at VavGHAN-HogsEY SUPERHEATER. A 
the front and rear of the smoke box, and between them are Canadian Pacific (Freight) | :0110 T "es 414 
placed 108 2-inch tubes, arranged horizontally. Тһе ends of k ете } 0067 `0069 209 222 
the tubes are fastened to the headers by the usual method of Canadian Pacific (Pass).. | jg .0064 3.1 
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expanding with a roller, the roller being inserted in a hole in the 
header opposite the tube, which is afterwards closed with a 
screw plug. 

The steam passes into the top of the rear headers, thence for- 
ward through the tubes to the front headers, thence downward 
to steam-pipe connection to the steam chest. 

The more important items of running repairs, valve oil and 
coal, are arranged in tabular form, and the per cent. of saving 
or increased cost of the superheater is given, as follows: 


COST OF RUNNING REPAIRS PER 100 TON-MILES 
OR PER PASSENGER CAR MILE 


Per Cent. 
Per Cent. Increased 
Saving of Cost of 
Superheater Superheater 
Non- Over Non- Over Non- 
Roap. Superheater. Superheater. Superheater. Superheater. 
BaLDWIN SUPERHEATER 
Comparisons not available, as superheater and 
Ж CU ES Novus d tama in Í non-superheater engines do not run on 
same district. 


Central of Georgia....... .038 46 174 ба 

.018 қ х 5% 

С, В учн ЕТ Pee s 2; 

Oregon Short Line....... .0234 .0225 ae 4.0 

Southern Pacific ......... .059 .050 Ses 18.0 
> ase Gee 
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COST OF COAL PER 100 TON-MILE OR PER PASSENGER 


CAR MILE 
Per Cent. 
Per Cent. Increased 
Saving of Cost of 
Superheater Superheater 
Non. Over Non- Over Моп- 
Коло. Superheater. Superheater. Superheater. Superheater. 
BALDWIN SUPERHEATER. 
.0114 0122 6.5 
C., B. & Q.. еегесеебеее за .0106 0122 13.1 
Oregon Short Line....... .200 .280 13.0 
Southern Pacific ......... .0185 .0185 22% 
Core SuPERHEATER. 
Wheeling & Lake Erie.... .0169 0191 11.5 
Jacoss SUPERHEATER. 
As Т. & S. Е............ „0116 170 31.8 
ны SUFEREEATER aos 
.01 Я . 
C. Boa Пн i aioe ое 150 
Great Northern (Pass.)... 1 0169 А Pr 
VAUGHAN-Honsey SUPERHEATER. 
Canadian Pacific (Freight) 1 ВЫ 3 ec 
А : .011 401 49.9 
Canadian Pacific (Pass.).. 1 015 202194 54 
Cs B.& O0. ыы .0098 ‚0120 18.3 


TROUBLES REPORTED IN REPLY TO CIRCULAR LETTER. 
BALDWIN SUPERHEATER, 


4. Т. & 5. F.—Some trouble with steam-pipe joints leaking; 
front end fills up. 


C. В. & Q.—No trouble. | 
Central of Georgia.—No. This engine has record of not having 


a single failure in making 30,595 miles. 

Erie.—Front end fills up with cinders. Cinders also ruptured 
several superheater pipes so they had to be plugged. 

Марі. Rys. of Mexico.—Front ends fills up with cinders. No 
remedy at present—experimenting. 

Oregon Short Line.—No trouble. Twelve months’ service. 

Pennsylvania.—No trouble. 

Pittsburg, Shawmut & Nor.—Front end fills up. 

Rock Island.—Cinders cut superheater tubes due to sand-blast 
action. Front end filled up with cinders and engine does not 
make steam. 

Southern Pacific.—No trouble. 

Union Pacific.—No data. 


COLE SUPERHEATER. 

C. & М. W.—Very little. 

Boston & Maine.—Superheater flues at firebox end expanded 
and beaded instead of screwed.  Gaskets leaked between 
headers and T-head; improved design has obviated this 
trouble. Superheater flues have given trouble by filling up; 
blower applied and works well. Other small defects, for in- 
stance, leaks at junction of the superheater pipes and return 
bends ascribed to defects of material rather than of design. 

New York Ceniral.—A little trouble in roundhouse on account 
of keeping joints tight; not serious, however. 

Northern Pacific.—Cinders in passing through tubes wear out 
return bends. Gaskets at connection between small super- 
heater pipes and main header give same trouble. 

Rock Island.—Had trouble with Field tubes stopping up. Changed 
to return-tube system and had no trouble. Най trouble 
with joints and fastenings. Recent designs obviate this 
trouble. 

Wheeling & Lake Erie.—No. 


| EMERSON SUPERHEATER. 
Great Northern.—Threaded pipes in return bends break off. Now 
welding pipe into the return bend. 
JACOBS SUPERHEATER. 


A. T. & S. F.—Occasional leaks in steam-pipe joints. 
designs have joints on the outside. 


Recent 


SCHMIDT SUPERHEATER. 


C. B. & Q.—Leaks in front end overcome by providing more 
secure fastening for the blocks connecting superheater pipes 
to the header and by bracing the header to smoke arch. 
Clinkers formed on back end of superheater pipes; cleaned 
off every trip. ° 

European Railways.—So far as we know, neither the superheater 
itself nor the large smoke tubes have given any trouble in 
European practice. Іп a few isolated cases, the large smoke 
tubes have begun to leak at the fire-box side; in such cases, 
investigation has shown that the tubes were not properly 
expanded in the tube sheets, nor according to our recom- 
mendations. These defects have been easily remedied, after 
which no further difficulty was experienced. No difficulty 
has been experienced in European practice in keeping the 
joints of the superheater elements tight. Ап essential re- 
quirement, however, is that the bottom facing of the col. 
lector casting shall be properly machined and that the right 
kind of copper-asbestos gaskets shall be used for these 


joints; and, further, that the bolts shall be taken up after 
the engine has been for the first time under steam. In most 
cases the large smoke tubes have to be blown out every day 
to avoid clogging. But there are railroads, as for instance 
the Belgian State Railways, which blow the tubes out only 
every three days on the average. This largely depends upon 
the kind of fuel used. 

Great Northern.—Yes. ‘Gaskets leak, also threaded pipes in re- 
turn bend break off. Now welding the pipe into return bend. 

Northern Pacific.—Cinders wear out return bends. Gaskets at 
connection between small superheater pipes and main header 
give same trouble. 


UNION PACIFIC SUPERHEATER. 
Union Pacific.—No. 


VAUGHAN-HORSEY SUPERHEATER. 


Canadian Pacifi.—Original gave trouble, due to unsuitable 
gaskets between superheater pipe and header fittings. Since 
remedied by using stronger style of gaskets. Nuts connect- 
ing pipes to fittings originally made of brass, found to cor- 
rode, were replaced by cast steel, and later by drop-forged 
nuts, which has overcome the trouble. Nuts slacked off 
remedied by using special nutlocks and by making closer 
fit of the threads. Cast-iron headers cracked, caused by 
faulty construction; has been remedied by improved design. 
The tubes blocked at the return bends; has been overcome 
by systematic inspection and using proper appliances for 
cleaning and blowing out tubes. 

C. B. & Q.—No more trouble than other engines. 

New York Central.—Practically no trouble. Old design of hold- 
er broke once or twice, but new design gives no trouble. 
Northern Pacific.—Cinders in passing through tubes wear out 
the return bends. Gaskets at connection between small su- 

perheater pipes and main connection give same trouble. 

Union Pacific.—No trouble. 


REDUCTION OF BOILER PRESSURE. 


The answers show that the general practice is to reduce the 
boiler pressure when superheater is applied; at the same time, 
where there is a considerable reduction made, the diameter of 
the steam cylinders is increased. On the A. T. & S. F., tandem 
compound engines have had the high-pressure cylinder removed 
when superheater was applied, and the boiler pressure reduced 
from 220 to 160 pounds. 

Where reduction of boiler pressure is made the general result 
shows a reduction of boiler repairs. 


LUBRICATION OF SLIDE-VALVE ENGINES. 


With the Baldwin superheater, four roads report slide valves 
on superheater engines as having no trouble in lubricating with 
superheat from 11 to 44 degrees. 

With the Schmidt superheater, Dr. Schmidt reports European 
practice: "Slide valves have been tried in a few instances on 
superheated-steam locomotives and to our knowledge they could 
be worked with a fair measure of satisfaction up to a steam 
temperature of about 450? F. The trouble experienced with 
higher degrees of superheated steam on slide-valve engines is 
due, in our opinion, not so much to the difficulty of lubrication 
as to valve warping at higher temperature and seizing on its 
flat seat." 

With the Vaughan-Horsey superheater the Canadian Pacific 
reports that it is impossible to lubricate slide valves above 19o 
degrees superheat. А heavier valve oil is used on superheater 
engines than on non-superheater engines. 

The Union Pacific has one slide-valve engine equipped with 
Vaughan-Horsey superheater, and has had trouble in lubricat- 
ing with a superheat of from 160 degrees to 219 degrees. 


LUBRICATION. 

Forced lubrication is found to be unnecessary with low and 
moderate degrees of superheat. Different kinds of pumps have 
been used on some roads when first installing superheaters and 
later on abandoned for the ordinary sight-feed lubricator. Of 
course, it is natural that superheater engines should show a 
little increase in the cost of cylinder lubrication over the non- 
superheater, but you can buy several pints of valve oil for the 
price of a ton of coal. In Europe, where a high degree of super- 
heat is the practice, it is found that forced lubrication is neces- 
sary. 

PISTON AND VALVE RINGS. 

The result from the majority of railroads indicates that it is 
unnecessary to use a special mixture in casting piston and valve 
rings. 

The New York Central, with the Cole and Vaughan-Horsey 
superheaters, uses a mixture containing more copper. 

The Canadian Pacific, with the Vaughan-Horsey superheater, 
reports "had difficulty at first; have made progress and are still 
experimenting." 

The St. Louis & San Francisco report that they recently re- 
ceived twenty Pacific-type engines with the Emerson superheat- 
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ег. The cylinder packing that came with these engines gave ош 
in about 1,500 miles. They are now using a special metal 

The Union Pacific, with Vaughan-Horsey superheater on a 
slide-valve engine, found it necessary to apply a bronze false 
valve seat. 

The Canadian Pacific gave results as to life of cylinder and 
valve packing rings for the year ending October, 1909. Іп 
freight service, packing rings on engines without superheater 
ran from two to three times as long as the rings on the super- 
heater engines. In passenger service the difference was not so 
great. In one case the life was the same, while in another case 
the life of rings on the non-superheater engines was nearly 
double that of the superheater engines. 


SUPERHEATED STEAM ON COMPOUND ENGINES. 


The Jacobs superheater on the Santa Fe is the only super- 
heater reported which superheats the steam between the high 
and low pfessure cylinders on compound engines. These super- 
heaters are now in service on tandem, balanced and Mallet com- 
pounds. Tests on this road prove that greater efficiency can be 
obtained from a superheater giving superheat between the high 
and low pressure cylinders, than from superheater giving super- 
heat to high-pressure cylinders only. 


DAMPERS. 


The Baldwin, Emerson, Union Pacific and Jacobs superheaters 
have no dampers and experience no trouble from pipes burn- 
ing out. 

The Cole, Schmidt and Vaughan-Horsev superheaters have 
dampers on all roads reported, except the Great Northern 
(Schmidt superheater), where the damper interfered with the 
drafting and was taken out. The dampers are automatic in 
action, opening and closing as the throttle is opened or closed. 
They experienced no trouble from pipes burning out. 


DO BOILER TUBES ON ENGINES EQUIPPED WITH SUPERHEATERS 
GIVE TROUBLE? 


All reports show that boiler tubes on engines equipped with 
superheater give no more trouble than engines not equipped 
with superheater. 


PACKING ON PISTON AND VALVE RODS. 


The roads using Baldwin and Jacobs superheaters report that 
it is not necessary to use any special kind of packing on piston 
and valve rods. ) 

The New York Central (Cole superheater) reports а packing 
used with a higher melting point. 

The Great Northern (Emerson and Schmidt superheaters) use 
a special metal for rod packing when the temperature in the 
steam chest is above 600 degrees. 

The Canadian Pacific and New York Central (Vaughan- 
Horsey superheater) use a special kind of packing on outside 
admission valves. 

BOILER REPAIRS. 


The Canadian Pacific ( Vaughan-Horsey superheater) was the 
only road from which were received figures showing cost of 


boiler repairs. кеп 
Cost Рег Engine-mile. 


Class of Engine. Superheater. | Non-Superheater. 
4-6-0 — D 6 ................... .19 cents .91 cents 
928-0 — M 4 asse renidens 33 cents .80 cents 
400 —E Б oves rre 65 cents .46 cents 
46D0—E 0 cats is ERG Ex ires i .47 cents .31 cents 


TESTS. 


Tests have been made on the Central of Georgia with Baldwin 
superheater; Santa Fe, with the Jacobs superheater ; Southern 
Pacific, with the Baldwin superheater; Union Pacific, with 
Vaughan-Horsey and Union Pacific superheaters; Northern Pa- 
cific, with Cole, Schmidt and Vaughan-Horsey superheaters, and 
are presented in somewhat condensed form. 


CENTRAL OF GEORGIA RAILWAY CO. 


Engine Test—Southwestern Division Freight Service, July, 1909. 
Same fifteen carloads of coal hauled in each test; 
same engineer and fireman each test. 


Engine 1222. 


2-8-0 Type. 
Cylinders, 22 by 28 in. 
eight on Drivera, 
143,290 lbs. 


Engine 1224. 
Baldwin Super heater: 
2-8-0 


. З 4 > 
Cylinders, 22 by 28 in. 
eight on Drivers, 
143,290 lbs. 


Average or Total for 


: Two Trips. Boiler Pressure, 160 lbs. Boiler Pressure, 200 lbs. 
Time on road .............. 6 hrs. 45 mins. 6 hrs. 45 mins. 
Ton-miles «o ex es o emet 205,740 205,740 

Total coal consumed, pounds 24,200 23,700 

Coal per 100 ton-miles...... 11.8 11.6 
Total watc: consumed, lbs... 168,866 160,100 
Water per pound of coal.... 6.98 7.01 
Miles run to onc ton of coal 16.5 16.9 


The results from the Baldwin superheater on the Central of 
Georgia show no advantage of the superheater engine over the 
non-superheater engine. 
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ATCHISON, TOPEKA & SANTA FE RY. 


Test of Jacobs High and Low Pressure Superheater on Tandem 
Compound Engine versus Same Class of Engine without 


Superheater.* 
Engine 901. Engine 933. 
2-10-2 Type. 2-10-2 Type. 
Jacobs Su a neater Nonsuperheater. 
Cylinders, Cylinders, 
19 and 32 by 32 in. 19 and 82 by 32 in. 


Weight on Drivers, 
284,600 Ibs. 


Weight on Drivers, 
234,600 lbs. 


Superheating Surface, 1,868 sq. ft. ————— 
Boiler Pressure, 220 lbs. Boiler Pressure, 220 ibs. 

Speed, miles per hour....... 14.05 13.03 
Tonnage .................. 1,332 1,231 
Lbs. of coal per 100 ton-miles 24.4 80.4 
Saving in coal............. 19.6% 
Dry coal per I. H. P. hour.. 8.43 4.10 
Decrease рег I. Н. P. hour.. 16.3% 
Equiv. evaporation of water. 8.10 7.81 
Saving in water............ 3.7% 
Superheat: 


High pressure 19.3? average 
Low pressure .......... 95.0? average 
The superheat in high-pressure superheater averaged 10.3 de- 
grees and in low-pressure superheater averaged 95 degrees. The 
relative performance of superheated engine over non-superheated 
engine is as follows: 


* о оо оэ о еее 


Equivalent evaporation рег pound of coal......... (cv gies ағы 3.7% gain 
Coal per 100 ton-miles..... ҚАРТ ТР M dave dire Pura 19.6% gain. 
Coal per J. H. P. MOHE.. еее -"веегесеееее ..16.3% gain 


SOUTHERN PACIFIC RY. 


The Southern Pacific has made a test of the Baldwin super- 
heater versus a similar engine without superheater. The super- 
heat averaged 23.2 degrees. The relative performance of super- 
heated engine over non-superheated engine is as follows: 


Equivalent evaporation рет und of fuel....... ны . 3.37% loss 
Ton-miles per pound of fuel............ eescssesoscceeeccecoss 1.8690 loss 
Ton-miles per gallon of water...... Қ Бала ТТТ С 3.32% gain 


UNION PACIFIC ВУ. 


The Union Pacific test of the Vaughan-Horsey superheater 
shows the superheat obtained at varying conditions of speed 
and cut-off. The maximum superheat is 219 degrees, with an 
average superheat of 185 degrees. 

The Union Pacific test of the Union Pacific type of super- 
heater shows the superheat obtained at varying conditions of 
speed and cut-off. The maximum superheat is 61.9 degrees, 
with an average superheat of 48.6 degrees. 

The tests on the Northern Pacific give the following results 
from the Cole, Schmidt and Vaughan-Horsey superheaters: 


NORTHERN PACIFIC RY. 


Test of Cole Superheater versus Same Class of Engine 
without Superheater. 


Engine 2137. Engine 9186. 
Cole Superheater. Nonsuperheater. | 
Cylinders, 22 by 26 in. сүн» 22 by 26 in. 


Weight on Drivers, eight on Drivers, 
146,300 lbs. 146,800 Ibs. 
Superheating Surface, 341 sq. ft. — ——— 
Boiler Pressure, 200 lbs. Boiler Pressure, 200 lbs. 
Speed, miles per hour....... 80.26 28.56 


Tonnage .................. 556 599 
Pounds coal рег 100 ton-miles 16.2 20.6 
Decrease .................. 21.4% 

Coal рег draw-bar Н.-Р. hour 4.91 6.54 
Decrcase ......... ОИ 25.0% 

Equiv. evaporation of water. 10.06 9.94 
Saving іп water............ 1.3% 

Superheat ................. 147? 


The relative performance of superheated engine over non- 
superheated engine is as follows: 


Superheat (average) ....................................... 147 degrees 
Equivalent evaporation ............................... ОВ 1.2% gain 
Coal рег draw-bar һогве-ромет,.............................. 25.0% gain 
Coal рег 100 %оп-піев............................. ......... 21.4% gain 


NORTHERN PACIFIC RY. 


Test of Schmidt Superheater versus Same Class of 
Engine without Superheater. 
Engine 2137. 
Schmidt Superheater. ——— 
Cylinders, 21 by 28 in. Ставте, 21 Бу 28 in. 
eight on Drivers, eight on Drivers, 
153,604 Ibs. 158,500 Ibs. 


Engine 2136. 


Superheating Surface, 248 sq. ft. ---------- 
| Boiler Pressure, 200 Ibs. Boiler Pressure, 200 Ibs. 

Speed, miles per hour....... 15.74 15.00 
Tonnage .................. 2,437 2,429 
Pounds coal рег 100 ton-miles 4.98 5.92 
Decrease .................. 15.8% 
Coal per draw-bar H.-P. hour 4.55 5.64 
Decrease zi... eR 19.8% 
Equiv. evaporation of water. 9.04 9.13 
Saving in water............ 1.0% 
Superheat ................. 147* 


The relative performance of superheated engine over non- 
superheated engine is as folows: 


Equivalent evaporation mund eee Sate a вых ............ 1.0% loss 
Coal рег draw-bar һогве-ромет............................... 19.3% gain 
Coal E 100 топ-тіев......................... КЕК Оль 15.8% gain 
. Superheat (average) ............................. Re Pure 147 degrees 


"For full report of test see AMERICAN ENGINEER, June, 1910, page 233. 


AUGUST, 1910. 
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NORTHERN PACIFIC RY. 


Test of Vaughan-Horsey Superheater versus Same Class 
of Engine without Superheater. 


Engine 1609. 
Vaughan-Horsey Superheater. 
Cylinders, 24 by 30 in. 

Veight on Drivers, 


Engine 1501. 


Cylinders, 24 by 30 in. 
eight on Drivers, 


261,500 Ibs. 261,500 Ibs. 
Superheating Surface, 326 sq. ft. 

. Boiler Pressure, 200 Ibs. Boiler Pressure, 200 lbs. 
Speed, miles per hour....... 10.50 11.77 
Tonnage . 9 ous 2,073 2,034 
Pounds coal рег 100 ton-miles 13.1 10.2 
Decrease .................. 19.1% 
Coal per draw-bar Н.Р. hour 5.41 6.54 
Decrease .................. 17.3% 
Equiv. evaporation of water. 6.87 6.87 
Saving in water............ —— 
Superhéat ааа 121? 


The relative performarce oí superheated engine over non 
superheated engine is as follows: 


Equivalent evaporation 
Coal per draw-bar һогзе-ромег............................... 
Coal per 100-ton-milés... рлері: ран 
Superheat (average) 


RECOM MENDATIONS. 


The experiences gained by various railroads with superheated 
steam, which have been reported to the committee, indicate 
that the use of superheated steam on locomotives is both eco- 
nomical and practical. Many types of superheaters with varying 
degrees of superheat have been used to advantage in railroad 
service. In the United Statcs there are about 60,000 locomo- 
tives, and from reports received there are 317 locomotives 
equipped with superheaters, or approximately five-tenths of one 
per cent. 

Ilis is such a small proportion that it is evident that the use 
of superheaters is as yet in its infancy in this country. 

With this іп vicw, the committee feels that recommendations 
as to type of superheater or degree of superheat are not war- 
ranted at this time. 

The committee feels that this is a most important subject, and 
one that is worthy of much more time and consideration. 

The unanimous opinion of motive power and transportation 
officials is that the superheater engine gets its load over the di- 
vision in far better form and in better time than the поп-ѕирег- 
heater, or, as one superintendent of motive power put it, “’Tis 
a more snappy machine all around." 

Committee :—Lacey К. Johnson, Chairman; F. Е. Gaines, К. 
D. Hawkins, H. W. Jacobs, W. J. Tollerton. 


Upon request of Mr. Vaughan, Mr. Hoffman, of the Schmidt 
Superheating Company of London, was granted the privilege of 
the floor. Mr. Hoffman spoke in part as follows :— 


Of all the data furnished by the committee, the figures 
given with relation to the saving in coal obtained by the 
various superheaters will probably be of the most interest to 
you. With the exception of a few railways, which have used 
superheaters for very low degrees of superheat all railways 
report a pronounced saving of coal, amounting to about 20 per 
cent on the average for simple engines. 

Only one railway, the Atchison, Topeka and Sahta Fe, has 
made experiments with the application of superheaters to com- 
pound locomotives. 'The coal saving in their case is stated to 
have been more than 30 per cent. This is, of course, an ex- 
ceptionall high figure, especially if the moderate degree of 
superheat obtained with this particular type of superheater is 
taken into account. I believe the superheat amounted to only 
20 or 30 degrees on the high-pressure side and to about 100 
degrees Fahr. оп the low-pressure side. Іп European ргас- 
tice, using superheaters which superheat the steam to more 
than 200 degrees, the best coal economy so far obtained by 
the application of a high degree of superheat to compound 
engines has been between 15 and 20 per cent. The high figure 
on coal saving given for the Santa Fe test above referred to 
is probably owing to the special conditions under which those 
particular engines were tested and are probably only the result 
of a test of short duration. In the American Engineer and 
Railroad Journal of June, тото, I find a complete report of 
the tests with this particular engine and it is stated that 
the decrease in coal consumption averages 20.8 per cent for 
upgrade runs and 11.5 per cent for downgrade runs; this would 
give an average of about 16 per cent. This would be more 
within the limits of the coal savings obtained with European 
compound engines. 

I find a further note in the committee's report concerning 
the application of superheated steam to compound engines, 
which says: "That the tests on the Santa Fe prove that 
greater efficiency can be obtained from superheaters giving 
superheat between the high and low-pressure cylinders, than 


from superheaters giving superheat to high-pressure cylinders 
only." 

The above note probably refers only to low degree super- 
heaters; in such case the resuit claimed would be quite nat- 
ural Taking for example the steam pressure on the hign- 
pressure side at 220 lbs. рег sq. in. and on the low-pressure 
side at бо lbs. per sq. in., the temperature of the high-pressure 
steam would be about 395 degrees, whereas the temperature 
of the low-pressure steam would only be 307 degrees. А super- 
heater in the case referred to, which is only able to superheat 
the high-pressure steam 20 degrees, could probably superheat 
the low-pressure side more than 100 degrees and would there- 
fore be of greater advantage on the low-pressure side. But if 
a high degree superheater is applied, able to superheat the high- 
pressure steam, say 200 degrees, then it is better to superheat 
the high-pressure steam only, in order to get and maintain dry 
steam in both cylinders, the high-pressure side as well as the 
low-pressure side, whereas in the arrangement recommended 
by the Santa Fe the losses through condensation in the high- 
pressure cylinders are not abolished.  Receiver-superheaters 
have the further disadvantage, that they must provide for a 
much bigger volume of steam to be superheated than a high- 
pressure superheater. The steam section in receiver-super- 
heaters must therefore be much bigger, or else wire drawing 
of the steam in the receiver takes place. These are the prin- 
cipal reasons why, in about 500 compound locomotives equipped 
with the Schmidt superheater in Europe, only the high-pressure 
steam is superheated. 


Regarding the degree of superheat, the committee did not 
make any recommendations. In this .connection I refer you to 
the paper on "Locomotive Performances Under Different De- 
grees of Superheated Steam," showing the amounts of coal 
used per horse power hour for different degrees of superheat. 
The curves show clearly that the steam and coal consumption 
diminishes as the superheat increases, and that there is very 
little economy obtained with low degrees of superheat, or as 
Prof. Benjamin puts it in his paper: “Тһе first 80 or тоо 
degrees of superheat does not make the same proportional de- 
crease in the coal consumption as do the second 80 ог 100 
degrees increase." 


I have here an official report of the Belgian State Railways, 
a road which has about 400: Schmidt superheaters in service, 
and which has had experience with Schmidt superheaters ex- 
tending over 5 or 6 years. It is officially stated that practically 
no coal saving has been obtained with low degrees of super- 
heat, i. e, with only 60 or 70 degrees. Mr. Schmidt has been 
advocating high degrees of superheat for the past 20 years; 
many scientific researches bearing on this question have been 
made and the same conclusion drawn. There are now nearly 
6,000 Schmidt superheater locomotives in service or in course 
of construction in Europe, all of them using high degrees of 
superheat. In Europe we have gone through a development 
similar to that which I believe you are going through now. 
When реле on locomotives first came up, many experts 
believed that it was quite sufficient to get only dry steam in the 
cylinders. Later on it was believed that the steam would be 
superheated sufficiently high to remain dry during the cut-off, 
and now experts are glad if they have still some superheat in 
the exhaust steam. 


Comparatively little heat is required to superheat the steam 
to a high degree. If we take for instance steam of 200 lbs. 
pressure, about 1,200 heat-units would be required to gene- 
rate dry steam of this pressure. Taking the specific heat of 
superheated steam of 0.6, it would require an additional 30 
heat-units to superheat to 50 degrees and 120 heat-units to 
.superheat to 200 degrees. Іп other words, there is required 
only about 7 per cent more heat-units to generate highly 
superheated steam of 580 degrees Fahr. than is required to 
generate a low degree of superheated steam of only 430 de- 
grees Fahr. Thus the additional heat expended in order to 
highly superheat the steam does not amount to anything com- 
pared with the greater advantage gained by the higher degree 
of superheat. 


The most important point in the whole superheater ques- 
tion is the increase in power obtained by the application of a 
superheater. This item is not mentioned in the different com- 
parison sheets of the report, but it is touched upon in the final 
conclusions, which state that "The superheater engine gets 
its load over the division in far better form and in better time 
than the non-superheater engine.” Giving you a conservative 
figure obtained in many years' service with thousands of Schmidt 
superheaters, we can say that the increase in power obtained 
with a high degree supcrheater is between 20 and 30 per cent. 
In other words. one ton of iron in a well-proportioned super- 
heater engine gives 20 per cent more power than a ton of iron 
in a saturated steam engine. That is the principal reason why 
superheating has come into so much favor on European roads, 
and I believe it will prove the principal reason for the general 
introduction of superheated steam on locomotives in this coun- 
try. 
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F. J. Cole presented the following discussion :— 


"Superheating for locomotives has passed the experimental 
stage, and from figures contained in this report and other 
sources it can be demonstrated that the repairs and mainten- 
ance of the apparatus are very slightly, if at all, in excess of 


an engine using saturated steam. Because the demand for steam 


on the boiler to perform a certain amount of work is less when : 


superheated steam is used, the boiler repairs, especially in com- 
bination with the low steam pressure commonly used on super- 
heater engines, will more than offset any slight additional 
charge for the maintenance of the superheater apparatus. 

The conclusions of the committee are of considerable interest, 
especially the statement that "superheater engines get their 
load over the division in far better form and in better time 
than the non-superheater, and are a more snappy machine all 
around." | 

While it is а fact that the number of superheater locomotives 
running in the United States is very small in proportion to the 
total number, it is interesting to remember that one or two 
years ago where probably only one engine in a lot would be 
built with a superheater, it is now a very common thing to 
build 20 to 25 or more engines in one lot all equipped with 
superheaters. | 

Тһе number of different types of superheaters built by the 
American Locomotive Company in service or under contract is 
as 1ollows : 


Vaughan-Horsey ................... 215 

Cole (old): co ote Sube Г Т 103 
HT d new) зы ен eed de 130 233 
Schmidt oe н a re EE 73 
Emerson .......................... 5 
Speciál a dis ытты аа dien v aes 2 
Тоїа}........ 528 


One of the most important possibilities of locomotives 
equipped with superheaters has not received the attention it 
justly deserves; namely, the increased hauling capacity and 
the greater efliciency which can be obtained than from locomo- 
tives using saturated steam. There is no doubt that this is 
the most important feature of all, and while great economies 
in fuel and water are obtained, yet the fact that for a given 
weight of locomotives having a high factor of adhesion it is 
possible to make a machine of at least 20 per cent greater haul- 
ing power, overshadows all other considerations. This is а 
fact of obviously more importance than the mere question of 
economies in coal and water. 


The most extensive discussion on the paper was presented by 
Mr. Vaughan as follows :— 


Тһе committee's report in connection with the coal-saving 
on the Canadian Pacific Railway is a little bit mixed. It gives 
42 per cent in one case and 3 per cent in another. These 
figures are widely varying. 1 understand that they have been 
obtained by following two engines. І have always objected to 
following an individual engine. I do not think our coal records 
are kept with sufficient accuracy to make comparisons between 
two engines of any value, so I had the figures compiled for a 
number of engines, some of which had been converted from 
10-wheel passenger engines which were originally built as 
simples. These engines have been running in and out lately on 
two divisions, and without any change whatever except with 
the addition of the superheater, which gives us a temperature 
{гот about 530 to 550 degrees. On our Quebec section the non- 
superheater engines used 2,500 tons of coal during the period 
{ог which the records were taken, and the superheater engines 
took 2,000 tons, so that it was a fairly good test, as it ex- 
tended over three or four months. The saving in fuel was 15.5 
per cent for the superheater over the non-superheater. Оп 
another section, involving rather less coal, the saving was 33 
per cent. I consider that excessive, and possibly due to the 
engines on that section having been through the shop later. or 
something of the sort. I sec very little reason for questioning 
the figures we have got, and believe that you can depend on a 
saving of 10 to 15 per cent in freight service and 15 to 20 per 
cent in passenger service, by the use of superheater locomo- 
tives. 

In the use of superheaters in Europe, they reach tempera- 
tures up to 600 degrees and over. We are using temperatures 
of 520 to 580 degrees. what would be known in Europe as 
moderate superheat. If you want to get any real benefit from 
superheaters you must go to a reasonably high temperature. 
I would like to see all of our engines give a superheat of 550 
degrees, and, if possible, a little more. When you go up to 
that temperature you get the real benefits from superheating. 
When vou use 40 degrees, 50 degrees or бо degrees of super- 
heat you get a little better working engine, but you have not 
really got into the superheating business at all and are simply 
plaving with it. You might as well get into the business and 
use а reasonable amount of superheat and get the results that 


are obtained from the use of a moderate or high degree of 
superheat on locomotives. 

The statement has frequently gone out in newspapers and 
pamphlets to the effect that high superheating—and I believe 
these statements refer to what I call moderate superheating— 
involves a number of new processes in the locomotive, and in- 
creased cost of repairs, etc. According to our experience these 
statements are absolutely wrong. We have put superheaters 
on ordinary simple piston valve engines without any change 
whatever other than tbe putting of the superheater into the 
boiler, and we really find no difference in the maintenance of 
the engine, with one exception, and that is the renewal of the 
piston rings. We have to replace piston rings more frequently 
on the superheaters than on non-superheating engines. The 
difference is especially noticeable in bad water districts, where 
there is considerable foaming. Both the piston and the valve 
rings wear out more quickly under these conditions on super- 
heaters than on non-superheaters. We get from a month to 
six weeks’ service out of the rings in very bad water districts, 
while they average from two to three months in good water 
districts, and they run as high as twelve to fourteen months. 
I am of the opinion that the ring question is largely а ques- 
tion of material, and you can get from three to six months’ 


` service in ordinary water from piston rings іп superheated 


locomotives. 

The valve rings, which gave trouble on superheater locomo- 
tives, did not give trouble in good water districts. We run our 
valve bushings, as a rule through two shoppings, and the rings 
are frequently run from shopping to shopping without atten- 
tion. Іп other words, there is very little difference between the 
valve rings on superheaters and the valve rings on non-super- 
heater locomotives. 

We are unable to furnish figures as to the actual cost of 
repairs, for the reason that we have no simple engines with 
which to compare our superheaters. Based upon the size of 
the engine, or the tractive power, the cost of repairs of the 
superheater engine has been decidedly lower than the cost of 
repairs of simple engines. І have always felt that that result 
was due to the superheater being applied to locomotives of 
more modern type, and, of course, newer engines than the 
saturated steam-cngines, and consequently the figures were not 
reliable. I have, however, the cost figures for several months 
for these 10-wheel passenger engines equipped with the super- 
heaters, and the cost for repairing superheater engines was only 
3.47 cents a mile, and the non-superheater engines were 3.5 
cents, so that the cost was practically identical. . 

That substantiates what we have always felt, and that is 
while there is a slight additional expense for the maintenance 
of superheater locomotives on account of piston rings, there 
is a slight gain from the fact that you are always working 
dry steam, and these two things offset each other to a large 
extent. The only real additional expense in superheaters 15 
a periodical testing of the front end. Our regulations call for 
a testing every three months to see that everything in the front 
end is tight. I do not know that it is entirely fair to call that 
an additional expense, because I do not think it is a bad thing 
to test the front end of the locomotive, whether it has a 
superheater or not. It is simply taking a proper precaution 
instead of waiting for failure. Before we adopted this method 
of testing we used to run through the summer months very 
successfully, but when the hard winter weather came on we had 
complaints «ОҒ the engine being short of steam. We usually 
found the steam pipe leaking, or something of that sort. By 
making а. periodic test in a systematic manner you overcome 
that condition, and keep the engines in good condition right 
along. I believe there is money in doing this. Another expense 
is keeping the tubes clean. We clean out the fire tubes every 
round trip, and, as far as I know, that is carried out religiously. 
]t is only a half-hour's work for a man, a cheap class of labor, 
and it is not a very great expense. 

As far as lubrication is concerned, we notice very little dif- 
ference in using sight-feed lubrication, between the superheater 
and the non-superheater. We do not use slide valves оп 
superheaters. It has been tried many times, and in every case 
is is found to give trouble. You have practically got to put 
up with piston valves if you go to the superheater locomo- 
tive, and I do not know that there is very much objection to 
using piston valves. 

I have had the mileage made by the superheater locomotives 
in passenger service on the Canadian Pacific, Eastern lines 
recorded for March and April. There were 790,000 miles made 
in the passenger service, and there was not a failure due to 
superheaters. That is a pretty good proof that there is no need 
for failures due to superheaters, if you will keep after them. 
Last year I gave figures that showed that we made over two 
million miles, and that there was no failure due to a super- 
heater, that is, a passenger failure due to superheater itselt. 

It is a certain amount of satisfaction to me to feel that when 
we went into this business first we were criticised for putting 
so much apparatus in the front end. During the past few years 
everybody's opinion seems to have changed on that, and there 
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seems to be no objection to puttiag in two or three front ends 
and filling them with apparatus. We have used the intermediate 
superheater, by which I mean a boiler with an evaporating sec- 
tion at the back, the superheater ir the middle. I won't say a 
feed water heater, but a front section into which the water is 
delivered. That engine was originally built as a reheater engine; 
in other words, the superheater was put in between the high 
and low pressure cylinders. We subsequently changed it over 
and put the superheater ahead of the high pressure cylinder. 
With the superheater acting as г reheater, we were getting 
ninety degrees superheat in the low pressure steam chests. With 
the superheater ahead of the high pressure, we obtained from 
480 to 580 degrees іп the high pressure steam chest; that is, a 
superheat of 100 to 200 degrees, varying, I think, according to 
the amount of water that was lifted by the engine, but we ob- 
tained very fairly uniformly 30 degrees of superheat in the low 
pressure steam chest. We didn't make any test on the two 
engines with the two arrangements. Our opinion was that it 
simply was not necessary. You could tell by the engine, by the 
fireman, that there was no comparison between the compound 
engine using the superheater ahead of the high pressure cylinder 
and one using no superheat in the high and superheat in the 
low. It made a different engine out of it. We shall not worry 
very much about experimenting with reheating. If you can run 
with 100 to 150 degrees of superheat on a high pressure cylinder, 
you are fairly safe in knowing that you are going to have a 
certain amount of superheat in the low pressure steam chest, 
and that there will be sufficient there to entirely avoid any 
water troubles in the low pressure cylinder. I feel that if we 
put in so much of a superheater that we get more superheat 
than we want in the high pressure steam chest, there is no ad- 
vantage in going to reheating. We had better put all our 
heating surface where it does the most good. 

I would like to ask Mr. Cole where һе has proven that lower- 
ing the steam chest pressure 15 an advantage. І can see that 
lowering the boiler pressure is an advantage, if the boiler pres- 
sure is so high that you are having an abnormal amount of 
trouble with the boilers. We are running engines with two 
boiler pressures. In other words, we build a 21-іп. engine with 
200 lbs. pressure, and а 22'4-in. engine with 175 lbs. pressure. 
We really set the pops at 180 on the lower pressure engine, to 
avoid the objection made by the engineers that they couldn't 
get the work out of the 175 Ib. engine that they did out of the 
200 lb. As a matter of fact, I think there was nothing to that, 
but their idea was that the more pressure they had, the more 
business they could do, it didn't make any difference what the 
size of the cylinder was. In order to avoid criticism, we gave 
the other engine 5 ]bs. more so that she could pull just a little 
more. [ watched those engines very carefully, and I do not 
see either theoretically or practically, any advantage whatever іп 
reducing the boiler pressure unless you want to do it to save 
the boilers. In good water districts we certainly do not have 
trouble enough with the 200 lbs. pressure to make it any serious 
advantage to go to 180. Іп bad water districts we do notice а 
difference and we ‘arrange to use engines with 175 or 180 Ibs. 
pressure, but where you have reasonably good water, I fail to 
see any advantage whatever in reducing boiler pressures. I 
grant you that with superheated steam, you can reduce boiler 
pressures without losing efficiency, a thing that you could not 
do if you were using saturated steam; but I do not see any 
reason for obtaining greater efficiency, and I do feel most dis- 
tinctly that the lower pressure engines, with bigger cylinders, 
are not as fast or as good as engines with the high pressure. 
I do not believe there is any di‘ference in the pressure at the 
nozzle on either engine, and with the big cylinder you lose а 
greater percentage due to back pressure. 

We have not built our passenger engines with 180 lbs. pres- 
sure, simply because we felt that a 200 lbs. engine was a faster 
and a better one. I have heard the statement made a number 
of times that you can obtain greater economy by reducing the 
boiler pressure, and I would like to know how it hag been proved 
out, and why it is. 


Other members reported satisfactory results with superheat- 
ers of various kinds. 

Mr. Cole in answering Mr. Vaughan’s question about low 
steam pressure stated that it was a matter of boiler repairs 
rather than a matter of superheating, in as much as any required 
temperature could be attained by the superheater in any case. 


STEEL TIRES 


Committee:—A. Stewart, chairman; A. S. Vogt, William 
Moir, E. D. Bronner, and H. D. Taylor. 

The committee appointed to consider specifications for steel 
tires has been in communication with the tire manufacturers, 


some of the committee visiting the tire works with the idea oi 
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trying to work out specifications which it would be possible to 
enforce and not impose unnecessary hardships on the manu- 
facturer or excessive cost to the purchaser. The results have 
not been encouraging, and we feel that any specification we 
could get up, to give any practical results, would require a test 
to destruction of at least one finished tire out of each heat. In 
view of the cost of carrying out a specification containing this 
requirement, we hesitate to offer it, and, unless it is the opinion 
of this Association that such a requirement, with the expense 
of enforcement, would be justified, we ask that the committec 
be discharged. 

Discussion.—It was clearly brought out by the remarks of the 
members that by far the greatest trouble is being caused by 
tires under tenders. Very few reported any trouble with driv- 
ing wheel tires, but practically every one that spoke had had 
difficulty with tender wheels. 

Mr. Vaughan was not in favor of adopting а specification 
and his investigation of the subject showed that in many cases 
the trouble is due to the temperature at which the tire is fin- 
ished. He was also of the opinion, although not positive, 
that the type of truck has some influence. On one very difficult 
division he had substituted the pedestal passenger type of truck 
for the previous diamond type and it greatly relieved the diffi- 
culty which, in his case, was confined almost entirely to service 
during the the winter months. 

Other members who had tried Vanadium steel for tires re- 
ported that they had not been able so far to discover any in- 
creased wearing qualities, although their experience as yet had 
not been very extensive. Some members who had tried the 4 
and 472 in. tires reported them not as successful as the 3% in. 
The character of the centre on which the tire is shrunk is also 
mentioned as having a considerable bearing on the life of the 
tire. ` 

Upon motion, the report of the committee was received and 
referred to the executive committee for such action as they saw 
fit to take. 


DESIGN, CONSTRUCTION AND INSPECTION OF 
LOCOMOTIVE BOILERS. 


ocn re acci 


Committee :— Theo H. Curtis, Chairman; Н. W. Jacobs, А. 
E. Manchester, D. В. MacBain, А. W. Gibbs. 

The committee has not as yet had time to enable it to for- 
mulate rules and regulations covering the inspection of locomo- 
tive boilers, but it has thoroughly investigated the subject oí 
boiler explosions and failures and casualties to employees and 
others resulting therefrom. 

Blanks were forwarded to all of the principal railroads oi 
the United States, asking for information in regard to boiler 
inspection rules and regulations and also as to casualties rc- 
sulting from boiler explosions of all natures, and attention is 
called to the following information received in reports from 157 
railroads replying to the question as to the number of boiler 
explosions and failures and casualties to employees and others 
resulting therefrom during the period from January т, 1905, 
to November т, 1909. These 157 railroads own and operate 
43,787 locomotives and 157,169 miles of roadway, and during 
the period from January I, 1905, to November 1, 1909, they 
made 6,012,057,467 locomotive miles. We estimate that there are 
about 58,000 locomotives in service in the United States; there- 
fore, the reports which we have received cover about seventy- 
five per cent. of the total number of locomotives in operation in 
the United States. 

Explosions and failures of locomotive boilers are divided into 
five classes, as follows: 


Explosions of boiler shells, 
Explosions of fire boxes, 
Damage by burning, 
Rupture of flues, 
Boiler-fitting failures. 


Explosions of boiler shells and fire boxes, or damage by 
burning, etc., are usually due to low water. Of the failures re- 
ported, 98.3 per cent. were due to low water and 1.7 per cent. 
to other causes. 

Of the failures due to low water, 98.6 per cent. were due to 
the failure of the men handling ог in immediate charge of the 
locomotive to maintain a proper supply of water in the boiler: 
the remaining 1.4 per cent. were due to other causes. 

Automatic devices, either to maintain the water supply or to 
act as an alarm when proper supply is not provided, have been 
proposed and given consideration, but it has been determined 
that such devices are unreliable and have had the effect of tak- 
ing away from the men in charge their accepted responsibility. 
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A statement of the explosions, failures and casualties is shown 
below : 


Average Average Average 
VE No. ут No. In- per 
No. ear. Killed. Year. jured. Year. 
Low Water: s 
Explosion of boiler shells. 14 2.9 20 4.1 16 3.3 
Explosion of fire boxes... 246 50.9 127 268 144 29.8 
Damaged by burning...... 2,499 517.0 15 3.1 57 11.8 
Ruptured flues ........... 66 13.6 0 0.0 8 0.6 
Fitting failures .......... 25 5.2 0 0.0 4 0.5 
Other Causes: 
Explosion of boiler shells. 6 1.8 10 2.0 T 1.4 
Explosion of fire boxes... 2 0.4 1 0.2 1 0.2 
Damaged by burning..... 40 8.8 1 0.2 1 0.3 
Total рее 2,898 599.5 174 35.9 288 48.1 


In the above table, of the 407 killed and injured, 386, ог 94.3 
per cent, were due to accidents caused by low water, while the 
remaining 21, ог 5.2 per cent, were from other causes, some 
of these being the result of or incident to wrecks, and a small 
number are thought to be due to accidents caused by defects in 
design, material workmanship ог the physical condition of the 
boilers or fittings, but it is doubtful if any of them could have 
been prevented by any method of inspection in addition to that 
which is now in force. | 

In addition to the failures as shown above, there were also 
other failures, as follows: 


No. No. Killed. No. Injured. 
Rupture of flues................. 3,204 8 91 
Boiler fitting failures............. 1,609 2 51 
Total eb xS e REX eR 4,813 10 73 


In analyzing the accidents due to the latter causes, attention 
is invited to the item of ruptured flues, shown to be 3,204. This, 
however, covers the record of an average number of 42,200 
locomotives per annum for a period ofe four years and ten 
months. Assuming 250 flues to each locomotive boiler, the re- 
sult shows one flue failure per year to each 15,912 flues in ser- 
vice, or, stated in other terms, the percentage of flue failures 
to the number of flues in service is six one hundred thousandths 
of one per cent. 

Both of the above comparisons constitute an excellent en- 
dorsement of the present high standard of physical condition 
of American locomotive boilers, and show how small an op- 
portunity there is to improve the present practice of railroads. 

Of the 1,634 cases of boiler fitting failures reported, 1,609 are 
somewhat indefinite and apparently include failures occurring 
from causes other than the primary failure of the fittings, such 
as wrecks or other external accidents, many of them doubtless 
being of a minor character. 

At the time the different railroad companies were asked for 
information as to boiler explosions, casualties, etc., they were 
also asked to supply copies of their rules and regulations fo* 
the care and inspection of locomotive boilers. А review of 
such rules and regulations as were submitted shows that a very 
thorough and vigorous inspection of locomotive boilers is be 
ing maintained and recorded, and the rules prescribe very thor- 
ough instructions as to the proper care of the locomotive boilers. 

These rules and regulations plainly show that different locali- 
ties require different rules and regulations for the care and in- 
spection ef locomotive boilers. 

In some localities the water that is obtainable for use in these 
boilers is very detrimental to the boiler; therefore, very fre- 
quent inspections must be made, while in other localities the 
water conditions are very favorable and the period between in- 
spections may be longer. In a general way, the rules and 
regulations for the care and inspection of the boilers must be 
made to meet the conditions under which the boilers are being 
operated, and no gencral rules will apply in a practical way. 

From Senate Document No. 682, the following information was 
obtained: The average number of employees killed and injured 
per annum, on account of boiler explosions on locomotives, 
for the period from August I, 1903, to November т, 1908, was 
49.7 employees and others killed and 134.2 injured. This беп- 
ate document covered a period of five years and three months 
and includes all the locomotives in use during that time. 

During the period from January 1, 1005, to November 1, 1909 
(four years and ten months), the replies from 157 railroads, 
having 43,787 locomotives, with a mileage of 6,012,057,467 miles, 
show that for said period the average number of employees 
killed and injured per annum was 38.0 killed and 63.1 injured. 
As the roads replying only represent about seventy-five per 
cent. of the locomotives in the country, it will be assumed that 
the figures represent about seventy-five per cent. of the casual- 
ties, which would make these figures approximate those fur- 
nished by the Government as to the number of persons killed 
and injured. 

This report was given a very lively discussion, which, how- 


ever, was of such a nature that a motion was carried to submit 
it to the executive committee before permitting its publication. 


WIDENING GAUGE OF TRACKS AT CURVES. 


Committee :—F. M. Whyte, Chairman; Е. C. Cleaver, W. Н. 
Lewis. 


Various joint meetings have been held and the committee of 
this Association has from year to year reported progress to the 
convention. At the present time, however, it is possible to make 
the final report for your approval The substance of the report 
was reported by the American Railway Engineering and Main- 


tenance of Way Association, at their meeting last winter, and 


was adopted, so that, inasmuch as the subject interests that de- 


‘partment more than it does the Motive Power department, it 


would appear to remain for this Association only to approve the 
pon and the action taken. The recommendation is as fo!- 
ows: 

“Curves eight degrees and under should be standard gauge. 
Gauge should be widened % inch for each two degrees or frac- 
tion thereof over eight degrees, to a maximum of 4 feet 94 
inches for tracks of standard gauge. Gauge, including widening 
due to wear, should never exceed 4 feet 0% inches. 

“The installation of frogs upon the inside of curves is to be 
avoided wherever practicable, but where unavoidable the above 
rule should be modified in order to make the gauge of the track 
at the frog standard.” 


On motion of Mr. Seley the report of the committee was 
adopted and the committee was discharged. 


CONSOLIDATION. 


The report of this committee is reprinted in abstract, in con- 
nection with the proceedings of the M. C. B. Association, on 
page 282 of the July issue. 

Discussion.—Inasmuch as the M. С. B. Association has placed 
the report of the committee on the table for a year and 
referred the matter to the executive committee for an inves- 
tigation of the legal features involved this association followed 
the same procedure. 


CAR PERFORMANCE OF BEACH BATTERY CAR* 


The following is the performance of the Beach Storage bat- 
tery car from March 2 to June 2, 1910, on the 28th Street Cross- 
town Line in New York City, operating in passenger service 
with a regular schedule of 4.77 m.p.}., and 8 stops per mile 
between the east and west side ferries, and with only one bat- 
tery charge per day. During this time there were no interrup- 
tions of service, the car operating in all kinds of weather with 
snow, sleet and rain. There were no repairs necessary except 
replacing one motor brush and replacing eight lamps. 


Period of time, days. ео QI eU D a EE 90 
Condition of (гаск............................ Very poor, no maintenance 
Кїз ТТС "Inn 47 to 109 Ibs. 
Maximum grade, рег сепі...................................... 3% 
Length of grade, Ғеес.......................................... 3,000 
Number of curves per (гір...................................... 46 
Length of route, тИев......................................... 477 
Typerof Сао шаа rn eund d Single truck 
Туре of ЬһЬанегу..................................... Е пали ну Edison 
Number of cells, 4гіуіпд........................................ 100, А-8 
Number of cells, Ііңіміпш....................................... 5 
Mileage capacity of car per battery сһагде....................... 86 
Maximum speed, іпіеӛ......................................... 15 
Charging period of battery, hours........ ......... 7 at 193.3 V., 80 Amp. 
Seating capacity .............................................. 26 
Weight of car complete, 1Һ8.................................... 10,000 
Average load weight, 1Һ8....................................... 2,400 
Maximum number of passengers, 5-98-10......................... 70 
Average number of раввепдегв................................... 15 
Car miles covered during the регіоб............................. 5,512.50 
Car miles рег Чдау............................................. 57.25 
Battery intake per day, watt һоиг5.............................. 41,054 
Current consumption per day at brushes, watt hours.............. 95,453 
Ave. current consumption рег car mile based on battery intake, w. h. 717.80 
Ave. current consumption per car mile at brushes, w, В............ 627.40 
Ave. current consumption per ton mile based on battery intake, w. h. 99.70 
Average current consumption per ton mile at brushes, м. h........ 73.20 
Running speed between stops. m. р. h.............. siu eR Ы қ» sa 5.74 


% For general description see р. 194, Мау, 1910. The size of lls 
has been changed to А-8. 7 4 of battery се 


MASTER САК BUILDERS ASSOCIATION 


FORTY-FOURTH ANNUAL CONVENTION. 


(CONTINUED FROM PAGE 288.) 


TESTS OF BRAKE SHOES. 


Committee :—W. Е. M. Goss, Chairman; William McIntosh, 
J. R. Onderdonk. 


In addition to its usual duty of investigating the properties of 
brake shoes, the committee has also been requested by the Execu- 
tive Committee of the Association to consider and report upon 
the standards applying to brake beams. This report accordingly 
deals with both subjects. 

BRAKE SHOES. 


Routine Tests—Since the presentation of its last report the 
committee has received from Mr. B. Р. Flory, of the New York, 
Ontario & Western Railway Company, one brake shoe to be 
tested to determine its frictional qualities. The results of the 
tests are presented in Appendix C. 

Researches of the Year.—Previous to 1907, the work of the 
committee consisted chiefly in determining the frictional qualities 
of brake shoes and in recommending specifications concerning 
their coefficients of friction. In 1907, and again in 1908, the re- 
searches of the committee were extended to include an investi- 
gation of the wearing qualities of shoes. In the reports of 1907 
and 1908 there are presented certain data concerning the wear of 
shoes which, however, were not considered sufficient to warrant 
any recommendation concerning а 
specification with respect to wear, 
the chief !ack being in any infor- 
mation concerning the effect of the 
shoes upon the wheel itself. To 


supply this deficiency, a wheel scale, |, | 2e | 
referred to in the report for 1909, | 2 | гаг | 
was purchased, and has been in | газ | 
operation during the current year. ШТУ 
By its use, И has been possible to CONGDON 
determine the loss of weight in the 286 7T INSERTS 
wheel under the action of the shoe, | 287 | 
as well as the loss in the shoe itself. 
In pursuance of the program out- 
lined in previous reports and ap- EOR 
-proved by the Association, the com- Tre LAPPIN - CHILLAD BNOS 


mittee at the beginning of last year 
selected from: cars in service twen- 
ty-eight brake shoes which are be- 
lieved to bc representative of the 
shoes now in use on the railways 
of the country. These twenty-eight 
shoes are of fourteen differen: 
kinds, each kind in duplicate. One 
кет of fourteen shoes was submit- 
ted to the tests outlined below in 
the Master Car Builders’ laboratory 
at Purdue University. The other 
set was tested upon the brake-shoe 
testing machine of the American 
Brake Shoe and Foundry Company, 21 
at Mahwah, New Jersey. A list of 28 
these twenty-eight shoes is given 
in Table т, which also presents 
their trade names and other infor- 
mation. 

These snoes have been tested 
under the following schedule: 

A. Tests to determine the coefficiert of friction of the shoe 

under the current specifications. 

B. Tests to determine the loss in weight of the shoe under 

repeated applications. 

C. Tests to determine the loss in weight of the wheel under 

the repeated application of the shoc. 

The fourteen shoes submitted to the Master Car Builders’ 
laboratory at Purdue University were subjected to the entire 
schedule. The detailed report submitted by the authorities of 
Purdue University is included as Appendix A (not reproduced 
here). Тһе shoes submitted to the Атпегісзп Brake Shoe ‘and 
Foundry Company were tested only for coefficient of friction, and 
the report of these tests is included as Appendix B (not repro- 
duced here). 
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COEFFICIENT OF FRICTION 


Each of the twenty-eight shoes has been tested to determine 
its coefficient of friction under the current specifications of the 
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Association. Тһе coefficient of friction has been determined оп 
a cast-iron chilled wheel in effecting stops from an initial speed 
of forty miles per hour under three brake-shoe pressures, namely, 
2,808, 4,152 and 6,840 pounds. The coefficient of friction has been 
determined on a steel-tired wheel in effecting stops from an in- 
itial speed of sixty-five miles per hour under shoe pressures of 
2,808, 6,840 and 12,000 pounds. The fourteen shoes sent to the 
American Brake Shoe and Foundry Company were also tested 
on the steel-tired wheel under intermediate and higher pressures. 

The results of these tests, which are included in the reports of 
Purdue University and the American Brake Shoe and Foundry 
Company, have been summarized and are displayed in Table 2. 

The coefficients of friction obtained by the American Brake 
Shoe and Foundry Company on their testing machine are, at 
the lower pressures, about the same as those obtained upon the 
Master Car Builders’ standard machine; but at the higher pres- 
sures they are considerably lower. Тһе explanation for such 
differences probably lies in the fact that the flywheel of the for- 
mer machine is heavier and has, at a like speed, greater kinetic 
energy than the flywheel of the standard machine. As a result 
of this, the stops made with the former machine are longer and 
result in greater heating of the shoe. Because of this difference 
in the construction and in the characteristics of the two testing 
machines, the committee has limited its consideration to the re- 
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TARLE I.—INFORMATION FOR SHOES USED ІХ TEST. 


sults obtained in the libor:tory of the Association at Purdue 
University, in determining upon its recommendations concerning 
coefficients of friction. 

From its consideration of the results obtained upon the cast- 
iron wheel the committee has decided to recommend that shoes 
when tested upon a cast-iron wheel, in effecting stops from an 
initial speed of forty miles per hour, shall develop a mean соећ- 
cient of friction of not less than 

22 per cent. when the brake-shoe pressure 15 2,808 pounds. 
16 per cent. when the brake-shoe pressure is 6,840 pounds. 

The only change from the current specification involved in this 
recommendation is the omission of the specification at the inter- 
mediate pressure of 4,152 pounds. With rare exceptions, the shoe 
which meets the specifications at the two pressures stated will 
also meet them at the intermediate pressure, and the test at the 
third pressure is, thercfore, considered to be unnecessary. 

The current specifications require shoes to be tested on the steel- 
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TABLE е 


THE MEAN COEFFICIENTS OF FRICTION DEVELOPED BY EACH 
ОЕ THE SHOES ON BOTH THE CAST IRON WHEEL AND THE STEEL-TIRED WHEEL 


MBEAN ^ CORFFICIENT 


| MEAN COEFFICIENT 
IN PER CENT. INITIAL 
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tired wheel at three different pressures. For the reasons just 
stated. the committee believes that tests under two pressures will 
be sufficient. In order to have the test conditions more nearly 
like those which prevail in practice, it seems desirable that the 
higher of these two shoe pressures should be 12,000 pounds. The 
committee accordingly recommends that shoes, when tested upon 
a steel-tired wheel, in effecting stops from an initial speed of 
sixty-five miles per hour, shall develop a mean coefficient of fric- 
tion not less than 

1214 per cent. when the brake-shoe pressure is 6,840 pounds. 

II рег cent. when the brake-shoe pressure is 12,000 pounds. 
This recommendation involves dropping from the current speci- 
fications the tests at pressures of 2,808 and 4,152 pounds and 
substituting therefor a test at a pressure of 12,000 pounds. The 
test at 6,840 pounds shoe pressure is retained; but the coefficient 
is increased from 12 per cent. to 1212 per cent. 

The Association has, for some years, specified that the rise in 
the coefficient of friction at the end of a stop should not exceed 
7 per cent. The experience of the laboratory during the past 
four or five years indicates that a shoe which meets the specifi- 
cation concerning the тсап coefficient also generally meets this 
requirement concerning the final 
coefficient. Whenever a shoe de- 
velops a final cocfficient of fric- 
tion in excess of the specifica- 
tions it does so only within 4 or 5 
feet of the спа of the stop; and it is 
not likely, therefore, to have апу 
harmful effect in service. For these 
reasons the committee believes that 
the specification concerning final co- 
efficient of friction may properly be 
omitted from the standards of the 
Association, and it so recommends. 
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SHOE WEAR AND WHEEL WEAR. 


Each of the fourteen shoes sub- 
mitted to the laboratory at Purdue 
University was tested to determine 
its wear under repeated applications 
to both the cast-iron and the steel- 
tired wheel under the conditions 
cited below. Under these same con- 
ditions, the loss in weight of the 
wheel under the action of the shoe 
was determined by means of a scale 
especially designed for the purpose, 
which was referred to in last year's 
report. The shoe wear and wheel 
wear tests were run under the fol- 
lowing conditions: 

A. On the cast-iron wheel—At a 
constant speed of 20 miles 
per hour and at а shoe 
pressure of 2,808 pounds. 
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B. On the steel wheel.—At a con- 
stant speed of 20 miles per 
hour and at a shoe pres- 
sure of 2,808 pounds. 

C. On the steel wheel—In effect- 
ing stops from an initial 
specd of 65 miles per hour 
and at a shoe pressure oí 
12,000 pounds. 

During the tests at the lower pres- 
sure (conditicns А and B) most of 
the shoes were applied 300 times to 
the wheel, while the latter was kept 
running at a constant speed of twenty 
miles per hour. A few of the thin- 
ner shoes were given only 200 ap- 
plications, and in one case 100 appli- 
cations only were made. These ap- 
plications of the shoe to the wheei 
were made by means of an auto- 
matic device on the testing machine 
which operates to keep thc shoe in 
contact with the wheel for about one 
minute, while the interval between 
contacts is about three minutes. At 
the end of each 100 applications, both 
the shoe and the wheel were weighed 
to determine the metal lost by ab- 
rasion. 

The tests on the steel wheel at the 
higher pressure (condition C) were 
made by a process similar to that 
employed in determining the coefh- 
cient of friction. In most cases, nine 
stops were made from an initial 
speed of sixty-five miles per hour, 
after which both the shoe and the 
wheel were weighed to determine 
their loss. With two of the shoes, the number of stops was 
reduced to six instead of nine. 

The results of the tests to determine shoe wear are sum- 
marized in Table 3, and the results of the wheel-wear tests are 
shown in Table 4. 

‘Results of the Tests on Wheel Wear.—At a shoe pressure of 
2,808 pounds, the only shoe which produced an appreciable wear 
on the cast-iron wheel is the Congdon shoe, No. 286. It 1s some- 
what significant that this is the shoe showing the least shoc 
wear. During the tests on the steel wheel, at a pressure of 2,808 
pounds, only two shoes caused any considerable wear of the 
wheel. These are numbers 286 and 288, both Congdon shoes. 
Shoe 286, which was given 300 applications to the wheel, cut four 
V-shaped grooves about 1-32 inch deep and several smaller ones 
around its entire circumference. Shoe 288 had scored the wheel 
in a similar manner with five grooves after 100 applications. Dur- 
ing the tests on the steel wheel at a pressure of 12,000 pounds, 
only two shoes produced any wear whatever on the wbeel, and 
this was quite inconsiderable in amount. These shoes are Nos. 
304 and 306, both Pittsburgh composition shoes. These two, how- 
cver, did not score the wheel. 
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TABLE 3.—TEST TO DETERMINE SHOE WEAR. 
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TABLE 4 


RESULTS OF THE TESTS MADE TO DETERMINE WHEEL WEAR 
AT THE LABORATORY OF PURDUE UNIVERSITY. 
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Conclusions Concerning Wheel Wear.—The results seem to 
warrant the conclusion that none of the ordinary shoes in service 
are likely to cause any appreciable wear.on the cast-iron wheel. 
The wear on the steel wheel, while greater than on the cast-iron 
wheel, is likewise almost inconsiderable, except in the case of the 
two insert shoes above cited. The committee regards the scoring 
of the wheel in these two cases as more or less accidental, and 
experience with insert shoes in service seems to warrant this 
opinion. After consideration of all the facts here presented, the 
committee has concluded that no serious wear of the wheel is to 
be expected from the action of any of the shoes now in ordinary 
service, and it, therefore, considers any recommendation concern- 
ing wheel wear to be unnecessary. 

The committee regards the reassurance which proceeds from 
such conclusions as ample return for the effort and expense 
which have been entailed by its research concerning the effect of 
brake shoes upon the wheel. Such conclusions also clear the way 
for a recommendation concerning the wear of the shoes them- 
selves, which, until now, the committee has felt unable to make. 

Results of the Tests on Shoe Weor.—The wear is represented 
in terms of weight lost by the shoe per 100,000,000 foot-pounds 
of work done. These weights may be accepted as measures of 
the relative durability of all of the shoes except the composition 
shoes, Nos, 304 and 306. The density of the shell and filler of 
these two shoes is less than that of the metallic shoes in the ratio 
of 1 to 2.4. To compare the durability of these shoes with the 
durability of the others, their actual loss in weight should, there- 
fore, be multiplied by 2.4. 

The facts may be generalized as follows: 

a. The shoes tested present great variation in their wearing 
qualities, the ratio between the poorest and the best shoe 
being as great as I to 6. 

The relative resistance to wear exhibited by different shoes 
is somewhat affected by the severity of the application. 
Of a series of shoes, the one which suffers least from 
wear at light pressures may not be the one which suf- 
fers least under a heavy pressure. 

c. All shoes tested wear more rapidly on a steel-tired wheel 
than on a cast-iron wheel, when tested under like pres- 
sures. 

d. In general terms, it may be stated that the shoes which 
show a wear greatly below the average are those which 
cause wear in the wheel. 

e. All shoes show greatcr wear, per unit of work performed, 
when applied under the higher pressure. The ratio 1$ 
occasionally as great as 1 to 10. 

Recommendations Concerning Shoe И ear—The committee 

recommends: 

That оп the cast-iron wheel the shoe wear be determined by 
making 100 applications of the shoe to the wheel, under a pres- 
sure of 2,808 pounds, and at a constant wheel speed of twenty 
miles per hour; at each application the shoe to be in contact with 
the wheel during 190 revolutions and out of contact during the 
succeeding 610 revolutions. 

That, under these conditions, the shoe shall lose in weight not 
more than 0.8 of a pound for each 100,000,000 foot-pounds of 
work done. 
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That, on the steel-tired wheel, the shoe wear be determined by 
making ten stops from an initial speed of sixty-five miles per 
hour, and under a shoe pressure of 12,000 pounds. 

That, under these conditions, the shoe shall lose in weight not 
ns than 4.0 pounds for each 100,000,000 foot-pounds of work 

one. 

That, in the case of non-metallic shoes, these limits of wear 
be reduced in the ratio of the density of their abraded parts to 
the density of cast iron. 

Only one of the shoes tested on the cast-iron wheel and one 
of those tested on the steel wheel fail to meet the proposed 
specification. Тһе shoes which develop a high coefficient of 
friction are also those which are likely to show the greater wear, 
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and if, therefore, the proposed wear limits аге made more exact- 
ing than is here proposed, almost all of the shoes which pass 
the specifications for coefficient of friction would be rejected 
under the specifications for wear. 

For these reasons, the committee concluded that the wear lim- 
its should not be made more exacting than is proposed in the 
recommendations above; and it believes that the proposed wear 
specifications, when combined with the specifications concerning 
coefficient of friction, will serve their main purpose of protect- 
ing the purchaser against the unusually soft shoe. 


SHOE GAUGE AND THICKNESS OF INSERTS. 


Shoe Gauge.—The Association has a standard gauge for the 
brake head. Since the back of the shoe must fit this head, the 
committee believes that a limit gauge for the back of the shoe 
ought also to be added to the standards, and it proposes for 
this purpose the gauge shown in Fig. r. 

Thickness of Inserts.—In many insert shoes the inserts are so 
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thin that they are either worn through or drop out during the 
first quarter of the life of the shoe. The committee believes 
that inserts should be made as thick as the processes of manu- 
facture will permit, and it recommends that in no case should 
the thickness of the insert in the new shoe be less than one- 
half of the total depth of the shoe. 


BRAKE BEAMS. . 


After a study of all previous actions, the committee decided 
to limit its consideration of changes in standards (0-ғ(1) size 
of the hanger hole in the brake head, (2) certain changes in the 
specifications for beam tests, and (3) limiting dimensions gov- 
erning the outline for brake beams. Suggestions concerning the 
three items were embodied in a circular of inquiry which was 
sent to the members in January. 

The committee has invited the manufacturers ot brake beams 
to send representatives to its meetings, and representatives of the 
following companies have been present during certain of its dis- 
cussion: | 

The American Steel Foundries. 

The Chicago Railway Equipment Company. 
The Damascus Brake Beam Company. 
The Davis Brake Beam Company. 


The suggestions made by these representatives have been given 
due consideration along with the replies received to the circular 
of inquiry. 

Brake Head Hanger Hole.—In the circular it was proposed to 
increase the size of the hanger hole sufficiently to permit the 
use of а r-inch hanger as well as the Ж-іпсһ hanger. The change 
was suggested on account of the breakage of the 7$-inch hanger 
under some conditions of service. To the inquiry on this point 
seventeen replies were received, twelve of which advocated the 
proposed change. In the five other replies the change is op- 
posed only on account of the increased play which would be al- 
lowed when a %-inch hanger would be used in the larger hole. 
In some of these replies the 7$-inch hanger is held to be suf- 
ficiently strong, especially if it be made with a larger fillet at 
the bend than is at present customary. After considering all the 
replies, the committee has decided to recommend the proposed 
change, and it believes that the edges of the hole ought also be 
rounded out to permit the use of a filleted hanger. It, accord- 
ingly, recommends that the present standard brake head be so 


FIG. 2. 


ee as to conform in these respects to the head shown in 
ig. 2. 

Specification for Tests—The committee has reconsidered the 
current test specifications, and it believes that changes are de- 
sirable in the two respects referred to below. 

The present specifications require that, as a preliminary то 
the deflection tests for both the No. г and the No. 2 beams, a 
load of 6,000 pounds be applied and then released; after which 
the load for producing deflection is applied. Тһе committee 
believes that the preliminary load for the No. 1 beam should be 
reduced to 4,000 pounds, and it so recommends. It is thought 
pu the change will result in more careful assembling of the 
eam. 

The current specifications require no test for the ultimate 
strength of the beam. Оп account of the diversity in beam de- 
signs the deflection test gives but little information concerning 
their ultimate strength. Тһе committee, therefore, considers it 


desirable that the beam be finally tested to destruction, and that 
under this test the maximum load borne shall not be less than 


20,000 pounds for the No. 1 beam, 
38,000 pounds for the No. 2 beam, 


and it recommends that such tests be added to the specifications. 
Paragraph 2, under "Brake Beams," on page 590 of the Pro- 
ceedings for 1909, is in conflict with the test specifications. The 
committee recommends that it be omitted. 
Brake-beam Limit Outline.—In its circular, the committee pro- 
posed the establishment of an outline which should serve to limit 
the dimensions ої the beam. The purpose of the suggestion is to 
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facilitate replacements of beams on cars in interchange. To 
thé inquiry on this matter fifteen replies were received, in none 
of which was the feasibility of establishing such a limit called 
in question. The beam manufacturers have likewise endorsed 
the proposal After consideration of the replies received from 
the railway companies and of the dimensions submitted by the 
manufacturers, the committee has prepared the outline which 
is represented in Fig. 3. It recommends that the Association 
adopt as a standard this outline within which all parts of the 
No. 2 beam must fall, it being further understood that the rec- 
ommendation is to apply only to beams used on cars built after 
January r, 1908. 

Use of the No. 2 Beam.—The committee believes that the use 
of the No. 2 beam should be required on cars of more than 
35,000 pounds light weight. The current standards are open to 
misrepresentation at this point. It, accordingly, recommends 
that the paragraph on page 591 of the Proceedings for 1000. 
which reads, "Beam No. 2 to be suitable for cars exceeding 
35,000 pounds light weight," be changed to read: "Beam No. 2 
must be used on cars of more than 35,000 pounds light weight, 
and it may be used on cars of 35,000 pounds light weight or less." 

«Яп Editorial Change in Current Standards.—On page 591 of 
the Proceedings for 1909, the last paragraph under the heading 
"Brake Beam Specifications and Tests" reads as follows: "On 
cars built after September r, 1909, it will not be permissible to 
hang brake beams from any portion of the body of the car." The 
committee believes that this statement would more appropriately 
appear under the heading of "Brake Beams" in the preceding 
section, and recommends that it be shifted to that place. 

Inside Hung Beams.—The Committee on Brake Beams, re- 
porting in 1906, suggested for recommended practice that "all 
beams be inside hung.” The whole report of this brake-beam 
committee was referred to the Committee on Standards, who, 
reporting in 1907, approved the recommendation noted above, 
provided it were construed as not requiring outside hung beams 
then in service to be changed. 

АП other recommendations of the Committee on Standards, 
except this one item, were submitted to letter ballot in 1907. 
There is nothing in the discussion before the convention to war- 
rant this omission from the ballot, and that it was not there 
included is probably due to an error. Your committee, there- 
fore, recommends that this provision be restored to the recom- 
mended practice of the Association. 


Discussion—Mr. Burton asked for information concerning the 
coefficient of friction and wear resulting from continuous con- 
tact between the shoe and wheel in heavy grade service. Prof. 
Schmidt, who, in the absence of Dr. Goss, presented the com- 
mittee's report, answered by saying that while no tests had been 
made directly covering this feature, there was no question but 
what the coefficient of friction decreased as the shoe got hot. 

Mr. Young asked for information concerning the question of 
brake shoes on steel or steel tired wheels in freight service. He 
also drew attention to the fact that this committee gave results 
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from 12,000 lbs. brake shoe pressure, while the committee on 
brakes recommended 18,000 lbs. shoe pressure. Prof. Schmidt 
stated that the results for 12,000 lbs. would hold for 18,000 Ibs. 
shoe pressure. He also gaid that the results on steel tired wheels 
in the report he thought would cover freight service as well as 
passenger. 

The committee's report, as far as it refers to brake shoes, was 
then ordered to be referred to letter ballot. 

The section of the report dealing with brake beams was 
amended by Mr. Seley, allowing a slight vartation-from the 
.0625 inch deflection permitted, and іп that form was ordered 
submitted to letter ballot. 


SPLICING UNDERFRAMING. 


Committee :—R. E. Smith, Chairman; W. Е. Bentley, I. S. 
Downing, H. L. Trimyer, F. A. Torrey. 

The committee was continued from last year to investigate 
the following subjects: 

(a) Maximum amount of sill splicing allowable, as referred 
to in Rule 65 of the Rules of Interchange. 

(b) Strength of various forms of underframing. 


RECOMMENDATIONS 


A. Maximum amount of sill splicing allowable, as referred 
to in Rule 65 of Rules of Interchange: 

I. That M. C. B. Rule 65 be changed to read as follows: 

"Draft timbers must not be spliced. Longitudinal sills may be 
spliced at two points. Мо adjacent sills, except center sills, to 
have entire splice immediately opposite the splice on adjacent 


sill; splices to be staggered so as to make joint of one splice at ' 


least 24 inches from the joint of the splice on adjacent sill, 
measured from a line drawn at right angles with sills. Center 
sills must be spliced between body bolsters and cross-tie timbers, 
but not within 18 inches of either. Splices on all sills other than 
center sills, as provided for above, can be located at any point 
between body bolsters or between body bolster and end sill, but 
not within 12 inches of body bolster. 

"When splicing longitudinal sills the plan shown in Fig. 9-B 
is to be followed. 

"Any sill spliced after September 1, 1010, that does not con- 
form to the above, will be considered improper repairs. 

"Steel sills may be spliced in the most convenient location, in 
accordance with Figs. A, B and C. Adjacent steel sills may be 
spliced. The thickness of each splice must not be less than the 
thickness of the web of the section spliced." 

2. That all figures showing plans for splicing wood sills in 
M. C. B. Rules be eliminated, except Fig. 9- B. 

An analysis of the proposed rule will show that few restric- 
tions have been placed upon the practice of economy in the use of 
high-grade material, which is rapidly becoming more costly and 
difficult to obtain; we do not feel that we have recommended too 
wide a latitude in the number of location of the splices. 

It has, of course, been impracticable for the committee to con- 
duct practical tests to demonstrate the soundness of its recom- 
mendations, because of the large scale upon which such tests 
would have to be conducted; and it is questionable whether the 
testing to destruction of any reasonable number of cars, with 
sills spliced in a variety of ways and locations, would conclusively 
confirm or disprove any theory or afford positive data from 
which to prescribe correct practice. There remained then, only 
judgment and experience upon which to base our recommenda- 
tions, which are respectfully submitted. 


STRENGTH OF VARIOUS FORMS OF UNDERFRAMING 


As far as the committee has been able to go into the matter, 
it appears that thcre is but a small percentage of the total equip- 
ment of the country provided with partial metal underframes or 
subframes; that there is a clear distinction between cars with 
metal underframes, provision for which is distinctly made in 
Rule 113, and cars with partial metal underframes or subframes; 
іп the former case the entire underframe is of steel, with super- 
imposed or attached timbers of light section, serving merely as 1 
means of securing the superstructure to the steel frame; in the 
latter case the partial metal underframe is really а subframe upon 
which the heavy longitudinal sills rest; or it may consist merely 
of two longitudinal members, placed parallel with or replacing 
the draft sills, and serving as a more substantial means of secur- 
ing the draft rigging; in some designs the body bolsters are found 
rivcted up with the frame; in others with the metal cross ties; in 
still others with both bolsters and cross ties; some are designed 
to dispense with the body truss rods; they are not in a strict sense 
car frames, but rather a form of continuous draft gear to which it 
has been found convenient to attach the bodv bolsters and cross 
ties. Some designs are patented, and the prices range between 
$40 and $300. 
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The committee is of the opinion that this form of rebuilding 
is not going to be extensively used. If it should, the question of 
the proper basis of settlement for cars so equipped, when de- 
ee on a foreign line, will become more pressing than it 1$ 
to-day. 

The committee does not feel that it can, at this time, make a 
recommendation as to the amount that should be allowed for 
each design that has come under its notice, and it does not believe 
that it has seen all designs now in use; nor can it suggest an 
allowance that would represent a fair average for all designs. 
The committee is of the opinion that the allowance of $40, pro- 
vided in present Rule 113, is not excessive for any of the designs. 


The report was referred to the arbitration committee to be 
considered next year. 


TRAIN LIGHTING. 


Committee:—T. R. Cook, Chairman, E. A. Benson, Carl 
Brandt, Ward Barnum, J. H. Davis. 


The committee desires to suggest as recommended practice 
the following points:. 

(1) That each electrically lighted car be provided with a 
notice describing the apparatus in the car, in accordance with 
Fig. 1, and that this notice shall be posted in a conspicuous 


A. B. C. R. R. CO. 
ELECTRIC LIGHTING 
System іссе Ала oo en ККК ee ОО ОЛО КОС Г: 
о. cells in SOTIOB 6 ры 
No: sets in рага Пе: o tree Pi en be be УЗ SEs a 
Amp. hrs. capacity of battery (at 8 hrs. га(е)..................... 
Normal charging rate............. и > MAX same Sra 
Size of train line элїгез....................................... 
Amp. discharge full П@һї....................................... 
Setting Axle кепегаїог..............................,.5....... 
Cut in Voltage ее. 
Amperes no ПаһҺ(.............................................. 
Amperes full ПаМї................................... ESA 
Axle pulley Фатеег.............. еее они иное 
Generator pulley Шатечег...................................... 
WIRING DIAGRAM 
Show Capacity of Fuses 


FIG, I. 
place in or near the switchboard locker. 


(2) That where train line connectors are used, Gibbs’ No. 
3-G Train Line Connector be used, located as shown on Fig. 2, 
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--4 1. 


FIG. 2. 


with connections to the battery, dynamo and jumper, as shown 
on Fig. 3. 

(3) That batteries shall be connected up with the positive 
to the right, facing the car, as shown on Fig. 3. 

(4) That where double compartment tanks are used, the 
connections and arrangement of battery terminals are to be ағ 
shown on Fig. 4. 


FIG. 3. 


DINAG 


(5) That each electrically lighted car shall be provided with 
two charging receptacles with swivel supports, installed one on 
each side of the car, as shown on Fig. 5. 

(6) That each electrically lighted car be provided with two 
150 ampere fuses, close-connected to each battery terminal; 
the fuses to be arranged and placed in a cast-iron box, and 
installed on car, as shown on Fig. 5. 

(7) That each electrically lighted car shall have provided 
on the switchboard in the car a switch, fused switch, or fuses. 
The switches or fuses to protect and completely disconnect 
the following parts: 


JUMP o 
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(a) Train line (where train line is used), 

(b) Battery, 

(c) Axle dynamo (where axle dynamo is used). 

(The axle dynamo switch or fuses to control the positive, 
negative and field of the dynamo.) 


FRONT оғ ounce 
COMPARTMENT TRAY 


FIG. 4. 


Each of the above switches or fuses to be plainly stenciled 
designating the part controlled. 

(8) Where a main lamp switch is used, or where fuses 
controling all lamps are used, they shall be so stenciled in 
plain letters. 

i (9) That all fuses on cars shall be National Electric Code 
uses. 

(10) That where axle dynamos are used, negative, positive 
and dynamo field shall be fused as close as possible to the 
dynamo and prior to the said leads either entering the con- 
duits or being secured to the bottom of the car. The above 
fuses to be used for emergency service only and to be at least 
100 per cent. above the capacity of the fuses on the switch- 
boards protecting the same leads. 

(11) That the following voltages should be used: 


CAR FRAMING, ROOFS AND DOORS. 


Committee :—W. Е. Bentley, Chairman; J. A. McRae, R. S. 
Miller, C. F. Thiele, G. W. Lillie 

From investigations made in yards by Өһе committee as a whole, 
as well as those made by individual members, also from recom- 
mendations and drawings submitted, we found a rapid change 
taking place in the detailing of each of the three subjects in 
question, at the same time, each subject apparently handled or 
detailed by the different designers from a different basis as 1 
guide; therefore, after carefully considering, we recommend the 
following on each subject, and that each recommendation be con- 
sidered as the minimum basis for future development. 


THE CONSTRUCTION OF CAR ROOFS 


That the most durable and economical roof for use is an out- 
side metal roof of good quality of steel or wrought-iron sheets, 
with a minimum weight per square foot of 14 ounces, thoroughly 
and evenly galvanized with a minimum coating of zinc of 15% 
ounces per square foot, and provided with flexible joints. Roof 
supported by a construction to carry at a safety factor of five, a 
uniformly distributed load of not less than 360 pounds per run- 
ning foot of length of car. 

The carlines should be metal, so constructed in connection with 
purlins running lengthwise, and roof boards running crosswise 
of car, to provide proper tie and bracing to side and end framing 
at roof line. 

We recommend that the above details be submitted to letter 
ballot, with a view of adopting as minimum requirements for 
Recommended Practice of the M. C. B. Association. 

Our reasons for the above are, that inside metal roofs are caus- 
ing considerable trouble after every effort to get a strong roof 
construction, and after paying a very fair price for lumber enter- 
ing into such a construction, nevertheless can not be held intact, 
on account of lumber splitting, shrinking, warping and decaying; 
also due to nails breaking, rusting or enlarging of nail holes, 
thereby failing to hold purlins or other parts, and permitting roof 
sheets or roofing boards to shift, lift off or slide out of place, and 
with certain forms of construction the entire roof has been known 
to lift off, thus causing leaks, and in so sliding are liable to strike 
and rake passing trains; further, the metal inside sheets, which 
are mostly concealed, crack and rust out in time, causing leaks 
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FIG. 5. 


бо volts for straight storage, head end and axle dynamo 
systems, 

30 volts for straight storage and axle dynamo systems. 

(12) That batteries shall be installed in double compartment 
а y per detail dimensions and design shown. (Not герго- 

uced. 

The committee also desires to offer the several suggestions 
relative to changes in the Master Car Builders’ rules covering 
the interchange of equipment, which suggestions have been for- 
warded to the Arbitration Committee through the Secretary. 


Discwssion—The privilege of the floor was extended to Mr. 
Cartwright, electrical engineer of the Lehigh Valley, who criti- 
cised the report at some length, particularly where it differed 
from recommendations of the Association of Railway Electrical 
Engineers. 

Mr. Wilden thought that the depreciation of 75 cents per day 
for batteries was too high. 

Action—Report accepted and committee continued. 


that can only be located with difficulty and considerable expense. 

The double board and inside plastic, and similarly constructed 
roofs, have short life, due to decay and inability to hold intact 
for reasons stated above. 

We understand one railroad is applying, experimentally, a num- 
ber of steel-riveted roofs made of plates about .1 of an inch in 
thickness; further, that there are on the market steel roofs and 
carlines, with the roof sheets removable and of heavy-gauge steel 
plates, which later construction of roof sheets provide flexibility. 


END BRACING FOR BOX CARS 


That the minimum end construction for the box car of wood 
superstructure and of American Railway Association dimensions 
be provided with oak center end posts, 5 by 5, and oak braces. 
5 by S, or material of equal strength, substantially secured at 
each end through the medium of very substantial pocket castings, 
properly lipped, to prevent shifting by strains due to ordinary 
shifting of any lading from within, at the same time car provided 
with end plate, equal to 4%-inch Y pins in thickness, the end plate 
as well as belt rail, or rails, strapped or very securely tied to side 
plate and side belt rails respectively. The end lining to be 14 
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inches in thickness and extend from about 1 inch above lower 
edge of end plate to within 3 inches from floor or subsill on cars 
So provided. 

The lining at upper edge of belt rail,or rails, to clear same by 
1% inch, to permit grain getting between lining and siding to fall 
into car as grain is unloaded ; further, that at points where braces 
and posts meet near the bottom, openings be provided in the lin- 
ing to permit grain and other similar lading getting between 
lining and siding below belt rail, or rails, to fall into car as con- 
tents are unloaded. 

At the floor line where lining comes to within 3 inches of floor 
level or subsill on cars so provided, bevel strip measuring 
3 inches on the square sides must be neatly and closely fitted and 
secured to floor between posts and braces to prevent grain pres- 


all 
{ 
| 


FIG. I.—A 


sure acting on inside of siding and forcing it outward; this to 
prevent grain leakage. 

The end construction, including floor, as well as floor at side 
and door posts, also floor at draft bolts, must be very carefully 
fitted to prevent grain leakage at these points. 

Care should be exercised in new construction and repairs to 
keep inside surfaces as free from projections as possible, so as to 
meet the requirements of the American Railway Association 
Rules and the Interstate Commerce Commission Regulations for 
the transportation of explosives, inflammable articles and acids. 

In box-car construction with metal or part metal superstruc- 
ture the end construction must be at least as strong as the mini- 
mum end construction of entire wood superstructure; further, 
the lining, flooring, bevel strips, etc., above specified, must he 
carefully carried out, and interior surfaces must be smooth, to 
prevent damaging of lading. 

We recommend that the above details be submitted to letter 
ballot, with a view of adopting as a minimum requirement fo, 
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Recommended Practice of the M. С. В. Association. 

Our reasons for the above are, that the minimum dimensions 
for material as specified, with secure end pockets, also tieing, etc., 
are not excessively strong, and break in case of severe rough 
handling. 

We are submitting for information of those interested a draw- 
ing, Fig. I, which shows a method of end bracing in use on some 
cars, and which seems to have considerable merit and might be 
employed to advantage when repairing old equipment where it 
is considered the condition would justify. 


BRACING FOR SIDE DOORS. 


The outside-hung, side-sliding door, per drawing (not repro- 
duced), also flush side door, per drawing (not reproduced), are 
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PLATE. 


WHEN APPLYING INSIDE ANGLE, BRACE, 
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METHOD ОҒ END BRACING. 


to represent the minimum requirements in the door construction 
and details shown. Care should be exercised in selecting proper 
fixture details for use as part of the complete box-car side doors. 

We recommend that the above, on bracing for side doors of 
box cars, including drawing herewith submitted, be submitted to 
letter ballot, with a view of adopting as Recommended Practice 
of the M. C. B. Association, and to supersede the Recommended 
Practice as included to date on this subject. 

Our reasons for the above are, that side doors of box-car equip- 
ment are generally found in poor shape in many respects, and we 
feel that we cannot impress upon the members of this convention 
too strongly or forcibly the necessity of greater care being exer- 
cised in the design of new doors and the maintenance of existing 
doors and parts connected therewith. Passing trains are being 
scraped and other accidents are occurring by doors falling off 
or swinging out. 

In the examination of many cars loaded and empty in various 
yards, the committee was very forcibly impressed with the fact 
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that door tracks, door hangers, door hasps, door-hasp keepers, 
door hoods and door- guide brackets are not being maintained in 
proper repair on existing cars, and in many cases doors were 
found worn or broken away at corners, to the extent that when 
doors were closed the door-guide brackets would not engage or 
hold doors at the bottom. 

We further recommend that the door-hood coverings be omit- 
ted from new cars, and as much as possible in repairs to old cars, 
not only on account of becoming loose, but for the more impor- 
tant reason that they conceal and prevent proper inspection of 
the door tracks, door hangers and door rollers, thus preventing 
proper maintenance and menacing passing trains. 

It will be noted on drawing for outside-hung sliding door, as 
submitted, that some modifications have been made since the same 
door was submitted for consideration at the 1909 convention, to 
meet criticisms made. 

т. А lip has been added to the open door-stop, which is fas- 
tened to belt rail so as to better support the door from swinging 
out when in a full open position. 

2. A note has been added to the drawing in substance as fol- 
lows: “There must not be less than two bottom door-guide brack- 
ets supporting the door in any position, and not less than three 
bottom door-guide brackets supporting the door in the closed 
position." This note is added to emphasize the committee's loca- 
tion of bottom door-guide brackets, and we are satisfied, if closely 
followed, will overcome most of the trouble now experienced 
with outside doors swinging out. 

3. A change has been made in the door handle, for the reason 
that men operating doors equipped with handles similar to the 
one on I909 committee's drawing complained that door handles 
cut into gloves and hands. 

4. Closed door wooden stop and stop brackets have been 
moved back a sufficient amount to give the door opening the full 
clearance provided for in the frame. 

In considering the matter of flush car doors, the one that 
seems to be in most general use and which seems to give the most 
satisfaction is the Wagner car door substantially as shown in the 
M. C. B. 1896 Proceedings on page 286. Some changes have been 
made by lipping the upper door operating rod slides over the top 
a and increasing the rabbet at sides of door from 7 to 1% 
inches. 

The men at freight houses who operate these doors claim they 
open more easily than outside-hung doors, because the first move- 
ment of car door is away from the load and car, while outside- 
hung sliding doors are frequently retarded in sliding by bulged 
sides, etc. 

We know of no patents on the Wagner door and details as 
shown on drawing submitted. 

We are also submitting, for information of those interested, 
prints showing general arrangements of "The Horn flush car 
door" (not reproduced), which several members of the commit- 
tee had an opportunity to see operated on a car, but as patents 
are applied for on this device, prints are submitted without 
comment. 

Discussion—Mr. Trimyer objected to the use of purlins and 
cross sheathing for metal roofs. His experience had indicated 
the use of longitudinal roof boards as preferable. Не also 
thought 114 inch end lining was thick enough. 

Mr. Seley also favored longitudinal roof boards, but favored 
the 134 inch end lining. 

Mr. Hennessey did not favor the longitudinal roof boards. 
His experience was that the method recommended in the report 
was best. 

Mr. Curtis thought that the details of some of the door fix- 
tures and attachments should be shown more clearly. 

Mr. Carr recommended the use of a Z bar for a door stop. 

It was finally decided to refer only that part of the commit- 


tee's report concerning the bracing of side doors to letter ballot. 
ballot. 


TRAIN PIPE AND CONNECTIONS FOR STEAM HEAT. 


Committee :—I. S. Downing, Chairman; H. E. Passmore, T. H. 
Russum, J. J. Ewing. 

In considering this subject the committee decided to make 
tests to get a comparison between the large hose and couplings 
and medium hose and couplings. Tests were conducted at Col- 
linwood on a train of thirteen cars, equipped with 2-inch pipe in 
the usual manner: Inlet controlling valves were all closed; steam 
was turned on at head end of train and time noted. When water 
appeared at the rear end the time was noted; when steam ap- 
peared the time was also noted. When steam appeared the valve 
on the rear end was closed. Time to get 10, 20, 30, 40, 50, 60 
pounds in rear car was also noted. 

From the data obtained, we find, of course. that the large coup- 
ling will allow steam to pass more freely than the medium, but 


the difference is not so great as to be of much consequence. We 
believe that either large or medium is entirely satisfactory. 
When the Master Car Builders adopted the iarge coupling and 
hose as Recommended Practice, in 1903, many prominent rail- 
roads immediately accepted the recommendation and put the large 
equipment on all of their passenger cars and passenger locomo- 
tives. On the other hand, there are many prominent railroads 
using the medium equipment, which is doing good work. Fortu- 
nately, however, the location of the roads using the large coupler 
is such that their passenger equipment seldom interchanges with 
the roads using the medium coupler; therefore, no difficulty what- 
ever, so far as we can see, will ensue if the roads now using 
the large coupler continue its use, and the roads now using the 
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medium coupler continues its use. For this reason the committee 
does not recommend either for standard of the Association. 

We do not recommend any end valve as standard at this time. 

Recommendotions.—1. T wo-inch train line. 

2. Location of steam train-line signal and brake pipe as shown 
оп M. C. B. Sheet О, with the following note: “Тһе dimensions 
underscored should be maintained, but departure from other 
dimensions are allowable to suit conditions. Opening shown on 
steam line is the opening of train end valve." 

3. End train-pipe valves. 

4 ds to be 31 inches from face of coupler gasket to end of 
nipple 

Е Nipple on coupler to be 20 degrees minimum and 25 degrees 
maximum angle with horizontal. 

6. Nipple as shown in the illustration. 

It seemed to be the consensus of opinion that a standard steam 


heat hose should be adopted and a motion was carried providing 
that the committee be continued and instructed to prepare stand- 
ard dimensions and also specifications for steam heat hose. 


MOUNTING PRESSURES FOR VARIOUS SIZES OF AXLES 
AND KINDS OF WHEELS. 


Bin E MED 


Committee :—E. D. Nelson, A. Forsyth, W. T. Gorrell, J. Е. 
Walsh, W. P. Richardson. 

To specify certain mounting pressures for wheels and not 
specify the greater workmanship in boring the wheels and turn- 
ing the wheel seats of the axles, would be only incomplete in- 
formation. 

А very careful study has been made іп one of the larger rail- 
road shops, covering the entire operation of machining and 
mounting wheels and axles, with the idea of improving the work, 
and, if possible, reducing the cost. 

It developed that proper mounting of wheels depends on the 
gradi of workmanship in turning the wheel seats and boring the 
wheels. 

It has further been demonstrated that the work can be done 
properly without any additional cost over a lower grade ot 
workmanship and with the same grade of men as ordinarily em- 
ployed. The men employed on this class of work usually become 
experts and can, if properly instructed, turn out work of the 
best character. 

It is important to consider that good work cannot be performed 
without good tools. Proper shop practice will not permit lathes 
and boring mills to get in bad repair. Lathe centers out of lim 
ог the V's worn may allow an axle to be turned tapered, while 
lathes ın proper repair will insure wheel seats being turned 
straight. A tapered wheel seat with the wheel bored straight 
cannot be expected to make a proper fit at any mounting pressure. 

А very satisfactory test for lathes is to take two or three light 
cuts from an axle wheel seat, say seven inches long, and measure 
the diameters with micrometer calipers. Good practice indicates 
that there should not be a variation in diameter exceeding two 
one-thousandths (.002") of an inch. The same attention given 
to lathes should be extended also to boring mills to see that they 
are in proper condition to turn out good work. 

The general tendency has been to finish axles with too rough 
a wheel seat, which results from too coarse a feed. This make: 
only partial contact between the wheel seat and axle. While ах! 
may hold satisfactorily under these conditions, there is alwavs ап 
element of uncertainty, which can be eliminated by better prac- 
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tice. The axle, roughly turned in this way, cannot be accurately 
calipered, and this is the essential to good fitting and security. 
Furthermore, in mounting the wheel, the high ridges obtained 
with a roughly turned wheel seat are pushed off, principally at 
the outer end of the axle, reducing its diameter and making the 
turning of the wheel seat necessary when preparing the axle for 
mounting wheels at a later time. There is, also, a bad moral 


effect on men, who, if permitted to carry out this practice, will 
extend it to journals as well. 


FIG. I. 


It has been demonstrated that with fairly rigid lathes axles 
can be turned at a speed of forty to fifty revolutions per minute, 
the limit of speed being the chattering of the tool rather than 
the cutting speed. With this high speed run with a fine feed, 
an axle can be turned іп 2bout the same time as by slow speeds 
and coarser feed. The higher speed results in better work with- 
out increased cost. 

Having secured straight and true wheel seats and wheel bores, 
the next necessity is for the proper diameters necessary in secure 
mounting. 

Micrometer calipers are necessary for several reasons. Тһе 
axles and wheels can be calipered more quickly and more accu- 


FIG. 2. 


rately than by machinist’s calipers or snap gauges. The "draw" 
or difference in diameter of wheel seat and bore which has been 
determined for a proper fit, can be secured without difficulty. 
The difference between diameters of wheel seat and bore of 
wheel expressed in thousandths of an inch, can be measured accu- 
rately, whereas with ordinary calipers it is a question of skill of 
the workman and with snap gauges the same is true to a lesser 
degree. ' 

For shop inspection, certain limits сап be set between which 
the axle or wheel may vary and be good enough for all require- 
ments. Тһе inspector having set limits is not permitted to use 
judgment, which is always liable to error; if the work is within 
the limits he must pass it. 

If not, it must go back to the man who did the work, and he, 
knowing his work must meet certain definite requirements deter- 
mined by the proper measuring instrument, naturally endeavors 
to turn out good work rather than take the chance of doing it 
over without pay. 

"То successfully use, for wheels and axles, the ordinary trade 


micrometer caliper, takes time and a certain amount of skill. 
To reduce his time and skill to the minimum, micrometer calipers 
have been designed and used successfully. Fig. 1 shows a photo- 
graph of caliper for wheel seats. “А” is an ordinary micrometer 


FIG. 3. 


head that can be bought in the open market; "B" is the anvil; 
"C" is a stop set square with a line through “А” and “В”; “D” 
is a stop or limit which may be turned, so that the distance from 
the stop to the line from "A" to "B" shall be approximately the 
radius of the wheel seat. In practice, this stop "D" for the 5:; 
in. by 10 in. journal axles is correct for wheel seats 67$ in. т 
diameter, and is approximately correct for wheel seats from 634 
in. to 7 in. By turning the stop "D" one-quarter turn, it is suit- 
able for 5 x 9 in. journals. 

In using this caliper it is placed over the axle, with stop “D” 
resting on the wheel seat, as shown in Fig. 2. The stop "C" and 
anvil “В” are then brought firm against the wheel seat. Тһе 
micrometer is screwed up by a ratchet stop until the ratchet 
clicks. The caliper is then removed and read. On a trial, eight 
axles were measured in five minutes and twelve wheels were 
measured in the same space of time. Each wheel seat was meas- 
ured at three poirts, the ауегасе taken and size chalked on the 


FIG. 4. 


axle. The wheel seats had not been previously measured and 
but few were of the same size. This is much more rapid than 
calipering by other means, especially for axles varying in diameter. 

Fig. 3 illustrates a caliper for wheel bore. "A" is the microm- 
eter head, but graduated for internal measurement; "B" is the 
anvil; “С” the stop, set at right angles to a line from “А” to 
“В”; “DD” are right and left hand screws, turning together by 
means of a link not shown. | 

Іп calipering a wheel the screws "DD" аге roughtly adjvsted 
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somewhat smaller than the bore of the wheel. Тһе anvil “В” and 
stop "C" are brought against the bore and micrometer screwed 
out until the ratchet clicks. (See Fig. 4.) On a trial five wheels 
were calipered and size chalked on wheel in five minutes. 


The measuring was done by an apprentice, who was able to do 
it in an entirely satisfactory manner after about one hour's 
instruction. 


This method of calipering and marking each wheel seat with 
the points and the further calipering of the bored wheels with the 
sizes marked upon them, permits the proper selection of wheels 
at wheel seats for mounting, in order to securc the pressures 
necessary. 


Аз to mounting pressures, the committee recommends the foi- 
lowing, in conjunction with the character of workmanship already 
referred to, as being an essential ir the problem: 


WHRHELS 


| Cast Iron (Tons) | 


| Steel (Tons) 


| : | 
мс са | Maximum | Minimum | Maximum | Minimum 
po 1-- pre, 5 
А 3lin.x 7іп. | 44 36 | 66 “54 
В 4lin.x 8in. | 44 36 | 66 54 
с 5 іп.х 9іп. | 55 45 83 | 68 
р 53 in. x 10 in. | 55 45 | 83 & "~ 


The following general specifications, which have been quite 
thoroughly tested, are submitted for consideration. 


AXLE WHEEL FIT. 


Must be turned as smooth as possible with lathe tool having 
flat cutting edge. Finishing cut must not be taken with lathe 
feed coarser than 16 pitch. Taper on axle wheel seat for entering 
wheel must not exceed one-half inch in length and must be 
turned with broad, straight faced tool, making regular taper 
without ridges or rings. Wheel fits to be calipered at three 
points, namely: 

‚ One inch from each end and middle and other points of indica- 
tions point to excessive variations in diameter. 


Axles should be considered as suitable for mounting where 
there is a difference in diameter between any two measurements 
exceeding .003 of an inch. This, however, should not be con- 
strued to mean that wheel seats on each end of axle are to be of 
one size. Each tenth axle from each lathe shall be measured 
for soundness. No axle varying over .001 of an inch when 
measured at two points ninety degrees apart on circumference 
at equal distance from end shall be considered as suitable for 
mounting. 


WHEELS. 


To be bored smooth. Finishing cut shall be made with tool or 
tools having a cutting face at least 3-16 of an inch wide. Feed 
not to exceed 8 pitch. To be bored with a rough and finishing 
cut. The finishing cutter when taking the finishing cut must not 
be cutting when roughing tool is also rough-boring, unless the 
finishing tool is supported independent of roughing tool, the latter 
to prevent spring of roughing tool being transmitted to finish 
tool, causing an irregular bore. 


. Wheels to be calipered with micrometer caliper. A wheel vary- 
ing over .002 of an inch іп any two diameters will not be consid- 
ered satisfactory for mounting. 

Mounting presses to be provided with recording pressure 
gauges. АП wheels not mounted within limits given, or wheels 
that are forced against shoulder, to be withdrawn. 

One point that may be foreign to the subject should receive 
attention, which is lathe centers. It would be very desirable if 
all shops were to adopt one angle. Generally, lathe centers used 
for ordinary work are sixty degrees, including angle. If this 
were adopted for all axle work, it would result in the axles run- 
ning true on centers, reducing the amount of material necessary 
to turn away when truing up axles that have been previously 
turned. 

Discussion—Mr. Vaughan criticised the report in that it only 
specified maximum and minimum mounting pressures. He felt 
that any specification for mounting wheels should include the 


pressure when the wheel is partly pressed on. 


Mr. Curtis believed the report should specify that the ton 
mentioned was a net ton. 


Action—The report was accepted and ordered to be printed in 
the proceedings. 
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DESIGN OF FREIGHT-CAR AXLE TO CARRY A LOAD 
OF 50,000 POUNDS. 


Ву Е. D. NELSON. 


During the past year it has come to my attention that there 
are at least four railroad companies, represented in the Master 
Car Builders' Association, which have had under considera- 
tion a car axle of a larger capacity than the Standard "D" 
axle of this Association. As a matter of fact, there have been 
designs made of axles of larger capacity, and naturally these 
differ somewhat in detail. 

The importance of eliminating variations in design is арраг- 
ent, and I have, therefore, considered it advisable to present 
a design of axle having a capacity of 50,000 pounds, with a 
view to its consideration at the present convention. 

If the Association would, after consideration, recommend 
that the adoption of this design as Recommended Practice for 
one year be submitted to letter ballot, it would give an oppor- 
tunity to establish a design which could be followed by any 


THE MATERIAL FOR THIS AXLE 15 TO BE IN ACCORDANCE 
WITH THE SPECIFICATIONS OF THE MCB ASSOCIATION. 
OF THE TWO PORTIONS МАРКЕР A. WHICH ARE ТО BE LEFT 
UNFINISHED. ONE OF THESE MUST BE STAMPED WITH THE 

HEAT OR BLOW NUMBER AND THE OTHER STAHPED WITH 

THE NAME OF THE MANUFACTURER. 


“.... 


PROPOSED "E" AXLE, M. C. B. 
railroad company during the coming year and prevent axles of 
larger capacity than the "D" axle and, varying in detail, getting 
into service. | 
In submitting this design of axle of 50,000 pounds capacity. 
the method outlined in the report of the Committee on Axle, 


. Journal Box, Bearing and Wedge, made to the convention of 


1896, has been followed. Тһе method outlined at that time 
is applicable to axles of any capacity, so far as our present 
knowledge is concerned. Тһе assumed data are as follows: 


Weight of body and ФгисК5...................... 55,580 Ibs. 
Weight of lading........ (eie Ке т төз wate es 140.000 4. 
10 рег cent. additional lading................ 14,000 

Total. оно ек орел ----- 209,580 lbs. 
Deduct weight of 8 33-inch forged steel whcels.... 5,720 С 
Deduct weight of 4 ахіев........................ 3,860 _ Б 

Total koree a Рет ООСО E PERS 9.580 

t ight f3ut-axles ooi s Dat voa vocc pU ERI Stc s 900.000 “ 

Total weight on AES 


Total weight on one ахіс.................................. 


Assuming for this load that the journal should be 11 inches 
long, its diameter should be, according to (Formula 5), page 
152, and by substitution іп (Formula 12), page 153, M. C. В. 
Proceedings of 1896, 5.38 inches. Taking the nearest 1% of ап 
inch above this makes the diameter 577 inches, and ап allow- 
ance of %-inch diameter for wear brings the diameter of the 
journal, when new, to 6 inches. 

Assuming then, that the journal is 6 inches in diameter by 11 
inches long, the consideration so far as friction and lubrication 
are concerned, would be, quoting the figures from page 169 of 
the Proceedings of the Association of 1896, as follows: 

4% by 8 inch journal, new, pressure per square inch..449 pounds 
5 by 9 inch journal, new, pressure per square inch..469 pounds 
575 by 10 inch journal, new, pressure per square inch..470 pounds 
6 by 11 inch journal, new, pressure per square inch..503 pounds 
47: by 8 inch journal, old, pressure per square inch...533 pounds 

by 9 inch journal, old, pressure per square inch...525 pounds 
5% by 10 inch journal, old, pressure per square inch...516 pounds 
6 by 11 inch journal, old, pressure per square inch...549 pounds 

These figures indicate that from the standpoint of friction and 
lubrication, satisfactory service may be expected from these 
journals. 

Concerning the diameters of the axle at the wheel seat and 
center (Formula 10), page 152, and (Formula 12), page 153, of 
the Proceedings of 1896, give the following diameters: 

Wheel Seat ooo owe he SES BN ew ee 7.40 inches 
Center! hw ісу атысқан т e ЕЕ 6.80 inches 
For the wheel seat it has been customary to add 14 of an inch 
to the calculated diameter, which would make the diameter at 
the wheel seat, when new, 7.650 inches. It has been customary, 
however, to keep the diameters at the wheel seat to the nearest 
15 of an inch, and by making the diameter 754 inches, 14 of an 
inch diameter can be secured above the calculated diameter 
within 2% one-hundredths of an inch, to the calculated diam- 
eter at the center, and an allowance must be made for the 
cylindrical portion of the axle, so that this portion does not 
change abruptly at its intersection with the taper portions of 
the axle. Taking the diameter to the nearest 1-16 of an inch, 
would make the diameter at the center 6 7-16 inches. Тһе 
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principal dimensions, with the axle new, will, therefore, be as 
follows: 


ournal diameter орон 6 inches 
ournal length ыза кеі БУ ye ER ER 11 inches 
heel seat, Фіатеег................................ 794 inches 

Center, diameter ...................... РЄ 6 7-16 іпсһев 


The satisfactory results which have been obtained with for- 
mer designs of axles of the M. C. B. Association, based on the 
formula as given in the report of 1896, seem to warrant the use 
of a fibre stress of 22,000 pounds per square inch as used for 
all of the previous M. C. B. axles, and this figure has been 
taken in the formulas in order to arrive at the diameters which 
have been given. 

The attached drawing shows all the dimensions of the pro- 
posed axle. It has been designated in accordance with the 
former practice of the Association as Axle "E" and the qual- 
ity of the material is to be the same as that required by the 
present M. C. B. Specifications. 

Attention should be called to the fact that in the design of 
axle submitted, the distance between the dust-guard seats is 
6214 inches, while in all of the other designs of axles of the 
Association it is 63 inches. In the design submitted, this 74 inch 
was taken off in order to get more clearance back of the jour- 
nal box, and this will necessitate 14 of an inch more dish in the 
wheels mounted on this design. While at first thought this 
may apparently indicate inability to interchange wheels between 
axles, it should be stated that the forged wheels with outside 
hub diameters suitable for the No. "D" axle, can probably 
not be bored out so as to fit the present design of axle and 
leave sufficient material in the hub. It will, therefore, mean 
that for the axle herewith submitted a special design of wheel 
will be required. 

It is only necessary to add finally that, while the axle here- 
with submitted is nominally for a car having a capacity of 
140,000 pounds, it must be understood that the axle is designed 
to carry a given load and the capacity of the car is only inci- 
dental. If a car body weighing less than that assumed above 
can be constructed, the decrease in the light weight can, of 
course, be added to the capacity. Тһе point which should be 
emphasized is that the axle is designed to carry a load of 
50,000 pounds and is not necessarily an axle suitable for a car 
of 140,000 pounds capacity, regardless of the weight of the car 
body on the trucks. 


Discussion—It was explained by Mr. Kiesel that a special 
wheel would have to be designed to go with this axle anyway 
and that it would be possible to use the same wheel for 100,000 
Ib. capacity cars. 

Mr. C. D. Young drew attention to the fact that this axle 
was but the start of a whole new truck. 

Action—Referred to letter ballot for recommended practice. 


LUMBER SPECIFICATIONS. 


Зи 


Committee :—American Ry, М. М. Assn.: В. E. Smith, J. F. 
DeVoy. 


Committee :—Master Car Builders’ Assn.: С. №. Dow, Chair- 
тап; С. Н. Gilman, R. W. Burnett. 


'This matter has been thoroughly canvassed by committees of 
the Master Car Builders’ Association, American Railway Master 
Mechanics’ Association, the Railway Storekeepers’ Association 
and the various lumber manufacturers’ associations throughout 
the country. The specifications meet the approval of the various 
committees, and especially of the lumber manufacturers. 

In order to have standard descriptions of the various woods 
used by railroads, the following standard names for car and loco- 
motive luinber were agreed upon by the Joint Committee: 

I. Ash—To cover what is known as White Ash, Black Ash, 
Blue Ash, Green Ash and Red Ash. 

2. Basswood.—To cover what is known as Linden, Linn, Lind 
or Lime-tree. 

3. Beech.—To include Red or White Beech. 

4. Birch.—To include Red, White, Yellow and Black Birch. 

S. Buckeye.—To cover what is known as Horse Chestnut. 

6. Butternut—To cover wood from tree of that name, also 
known as White Walnut. 

. Cherry.—To include Sweet Cherry, Sour Cherry, Red 
Cherry, Black Cherry and Wild Cherry. 
8. Chestnut.—To cover wood from tree of that name. 
Cottonwood.—To cover wood from tree of that name. 
not confuse with Popple or Poplar.) 

IO. Cypress.—To include Red Cypress, Gulf Cypress, Yellow 
and East Coast Cypress, also known as Bald Cypress. 

II. Elm—soft.—To cover what is known as White Elm, Gray, 
Red and Winged Elm. 

12. Elm—rock.—To cover what is known as Rock Elm. 

13. Douglas Fir.—To cover Yellow Fir, Red Fir, Western Бір 
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Washington Fir, Oregon or Puget Sound Fir or Pine, Northwest 
and West Coast Fir. 

I4. Gum.—To cover what is known as Red Gum, Sweet Gum 
or Satin Walnut. 

IS. Hemlock.—To cover Southern or Eastern Hemlock; that 
is, Hemlock from all States east of and including Minnesota. 

* I6. Western Hemlock.—To cover Hemlock from the Pacific 
Coast. 

17. Hickory.—To include Shellbark, Kingnut, Mockernut, Pig- 
nut, Black, Shagbark and Bitternut. | 

18. Western Larch.—To cover species of Larch ог Tamarack 
{гот the Rocky Mountain and Pacific Coast regions. 

I9. Maple—soft.—To include Soft and White Maple. 

20. Maple—hard.—To cover what is known as Hard, Red, 
Rock and Sugar Maple. 

21. White Oak.—To include White Oak, Burr Oak or Mossy 
Cup, Rock Oak, Post or Iron Oak, Overcup, Swamp Post, Live 
Oak, Chestnut Oak or Tan Bark, Yellow or Chinquapin Oak, 
Basket or Cow Oak. 

22. Red Oak.—To include Red Oak, Pin Oak, Black Oak, 
Water Oak, Willow Oak, Spanish Oak, Scarlet Oak, Turkey Oak, 
Black Jack or Barn Oak, and Shingle or Laurel Oak. 

23. Pecan.—To cover wood from tree of that name. 

24. Southern Yellow Pine.—Under this heading two classes of 
timber are used: (a) Long-leaf Pine; (b) Short-leaf Pine. It is 
understood that these two terms are descriptive of quality rather 
than of botanical species; thus, Short-leaf Pine would cover such 
species as are known as North Carolina Pine, Loblolly Pine and 
Short-leaf Pine. Long-leaf Pine is descriptive of quality, and if 
Cuban, Short-leaf or Loblolly Pine is grown under such condi- 
tions that it produces a large percentage of hard summer wood, 
so as to be equivalent to the wood produced by the true Long- 
leaf, it would be covered by the term Long-leaf Pine. 

25. White Pine.—To cover timber which has hitherto been 
known as White Pine, from Maine, Michigan, Canada, Wisconsin 
and Minnesota. 

Norway Pine.—Also known as Red Pine, from Michigan, 
Minnesota, Wisconsin and Canada. 

27. Idaho White Pine.—To cover variety of White Pine from 
western Montana, northern Idaho and eastern Washington. 

28. Western Pine.—To cover timber known as White Pine 
coming from Arizona, California, New Mexico, Colorado, Ore- 
gon and Washington. This is the timber sometimes known as 
Western Yellow or Ponderosa Pine or California White Pine or 
Western White Pine. 

29. Poplar.—To cover wood from the Tulip Tree, Whitewood, 
Yellow Poplar and Canary Wood. 

30. Redwood.—To include the California wood usually known 
by that name. 

31. 5)ғисе.-То cover Eastern Spruce; that is, the Spruce 
timber coming from points east of and including Minnesota and 
Canada, including White, Red and Black Spruce. 

32. Western Spruce.—To cover the Spruce timber from the 
Pacific Coast. 

33. Swcamore.—To cover wood from tree of that name, other- 
wise known as Buttonwood. 

34. Tamarack.—To cover timber known as Tamarack ог East- 
ern Tamarack, from States east of and including Minnesota. 

35. Tupelo.—Otherwise known as Tupelo Gum, Bay Poplar. 

36. Walnut.—To cover Black Walnut (for White Walnut, see 
Butternut). 

It is the opinion that the specifications which we have proposed 
cover nearly 95 per cent. of the lumber used in car and locomotivc 
construction and maintenance, and the question of drawing speci- 
fications for the special hardwoods, such as mahogany and other 
imported lumber, was left open for further consideration. 


RECOMMENDED CLASSIFICATION, GRADING AND DRESSING RULES FOR 
NORTHERN PINE CAR MATERIAL, INCLUDING WHITE AND 
NORWAY PINE AND EASTERN SPRUCE 


[The committee here give detailed definitions of the various 
defects, including knots of all kinds, pitch, wane and sap, which, 
because of their length, are omitted.—E»p.] 


MISCELLANEOUS 


Defects in rough stock caused by improper manufacture and 
drying will reduce grade unless they can be removed in dressing 
such stock to standard sizes. 

All lumber for uses described in these rules shall be inspected 
on the face side to determine the grade, and the face side is the 
side showing the best quality or appearance. 

Chipped grain consists in a part of the surface being chipped or 
broken out in small particles below the line of the cut, and as 
usually found should not be classed as torn grain, and shall not 
be considered a defect. 

Torn grain consists in a part of the wood being torn out in 
the dressing. It occurs around knots and curly places, and is of 
four distinct characters; slight, medium, heavy and deep. 

Slight torn grain shall not exceed 1-32 of an inch in depth, 
medium 1-16 of an inch, and heavy % of an inch. Any torn 


grain heavier than 15 of ап inch shall be termed deep. 

The grade of all Tegular stock shall be determined by the num- 
ber, character and position of the defects visible in any piece. 
Тһе enumerated defects herein described admissible in any grade 
are intended to be descriptive of the coarsest pieces such grades 
may contain, but the average quality of the grade shall be mid- 
way between the highest and lowest pieces allowed in the grade. 

Lumber and timber sawed for specific purposes must be іп- 
spected with a view to its adaptability for the use intended. 

All dressed stock shall be measured strip count, viz.: full size 
of rough material necessarily used in its manufacture. 

Lumber must be accepted on grade in the form in which it 
was shipped. Any subsequent change in manufacture or mill 
work will prohibit an inspection for the adjustment of claims, 
except with the consent of all parties interested. 

The foregoing general observation shall apply to and govern 
the application of the following rules: 

B апа Better White Pine.—Material of this grade should be 
practically clear and free of all defects, except not exceeding 
three or four pin knots, and bright sap not to exceed 25 per 
cent. of the face of the piece. 

C and Better Norway Pine.—Bright sap is no defect in this 
grade and stained sap will be admitted to the extent of not ex- 
ceeding 1-5 the surface of the face of the piece, if not in combi- 
nation with other defects. This grade should be free from shake, 
rot, splits, but will admit of three or four pin knots. 

No. 1 Common White Pine, Norway Pine and Eastern Spruce. 
—This grade admits of small sound knots, but should be free 
from large or coarse knots, knotholes, should have practically no 
shake, wane or rot, but will admit of bright sap to any extent. 

No. 2 Common White Pine, Norway Pine and Eastern Spruce. 
—This grade is similar to No. 1, described above, except that it 
will admit of spike knots, bright or stained sap, slight shake, 
slight wane on reverse side, but not a serious combination of anv 
of these defects. 

No. 3 Common White Pine, Norway Pine and Eastern Spruce. 
—This grade, in addition to the defects mentioned in No. 2 
described above, will also admit of large or coarse knots, more 
shake, sap, wane on reverse side that does not affect the tongue 
or groove and torn or loosened grain, checks, pin wormholes or 
splits, but no loose knots or knotholes, nor a serious combination 
of the defects named. 

No. 1 Common Norway Pine Car Decking or Flooring.—This 
grade will admit of sound knots, any amount of sap, and shall be 
free from shake, wane, rot or-large, coarse spike knots. 

Standard Lengths.—Car Siding: 8, 0, 10 and 12 feet or multi- 
ples. Car Roofing: 5 feet or multiples. Car Lining: 8, 9, 10, t2, 
14, 16, 18 and 20 feet or multiples. Car Decking: 9 and ro feet or 
multiples. 

All orders shall be shipped in the standard length called for, 
unless otherwise specified, but no lengths of either car siding, 
lining or roofing shall be shipped except in the lengths specified 
or multiples thereof. Those who do not desire stock shipped in 
multiple lengths should so specify. 


RECOMMENDED CLASSIFICATION GRADING AND DRESSING RULES FOR 
SOUTHERN YELLOW PINE CAR MATERIAL 


[Similar definitions of the defects mentioned under pine are 
omitted.—Eb. } 

The foregoing general observation shall apply to and govern 
the application of the following rules: 

B and Better Car Siding, Lining and Roofing will admit any 
two of the following, or their equivalent of combined defects: 
Sap stain not to exceed five per cent.; firm, red heart not to 
exceed fifteen per cent. of the face; three pin knots: one standard 
knot; three small pitch pockets; one standard pitch pocket; one 
standard pitch streak; slight torn grain, or small kiln or season 
checks. Where no other defects are contained, six small pin 
wormholes will be admitted. 

Select Car Siding will admit of one stendard pitch streak, one 
standard pitch pocket. or their equivalent; and, in addition, will 
admit of nct exceeding fine pin knots and two standard knots, or 
their equivalent; ten per cent. sap stain; firm red heart; slight 
shake; heavy torn grain; defects in manufacture or seasoning 
checks. Pieces otherwise good enough for B, but containing a 
limited number of pin wormholes shall be graded select. This 
vrade is intended to be accumulated from running B and Better 
steck, and will consist of al! the droppings which do not contain 
defects in excess of those mentioned in this paragraph. 

No. т Common Car Sidina will admit of the following defects 
or their equivalent: Sound knots, not over one-half of cross sec- 
tion of the picce at any point throuebout its width. Three pin 
knots or their equivalent. Wane 15 inch deep on edge not exceed- 
ive IL; inches wide and one-half the length of the piece. Torn 
eroin; pitch pockets; pitch; sap stain; seasoning checks; «licht 
skekes; firm red heart and a limited number of small wormholes 
well scattered. 

This grade is intended to be worked from fencing stock, either 
kiln or air dried. 

Select Car Lining and Roofing will admit of опе standard pitch 
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streak; one standard pitch mM or their equivalent, апа, 
addition, sound knots not over one-half the width of the piece і in 
the rough; ten per cent. sap stain; firm red heart; sight snakes; 
heavy torn grain; defects in manufacture, Or seasoning checks. 
Pieces otherwise good enough for B, but containing a limited 
number of pin wormholes shall be graded select. This grade ts 
intendcd to be accumulated from running B and Better stock, 
and will consist of all the droppings which do not contain defects 
in excess of those mentioned in this paragraph. 


No. 1 Common Car Lining and Roofing will admit of the fol- 
lowing defects or their equivalent: Sound knots not over one-half 
the cross section of the piece at any point throughout its length; 
three pin knots or their equivalent; torn grain; pitch pockets; 
sap stains; seasoning checks; firm red heart, and a limited num- 
ber of pin or small wormholes well scattered. This grade is 
ncm to be worked from fencing stock, either kiln or air 

rie 

Standard Patterns.—(Insert B/P reference, showing net sizes 
after working.) 


All-heart Car Decking or Flooring will admit sound knots not 
over one-third of the cross section of the piece at any point 
throughout its length, provided they are not in groups; pitch 
pockets; firm red heart; shake and seasoning checks which do not 
go through the piece; loose or heavy torn grain, or other machine 
defects, which will lay without waste or will not cause a leakage 
in cars when loaded with grain. Must be strictly all heart on 
both sides and both edges. 

Heart Face Car Decking or Flooring will admit of sound knots 
not over one-third the cross section of the piece at any point 
throughout its length, provided they are not in groups; pitch 
pockets; firm red heart; shake and seasoning checks which do not 
go through the piece; loosened or heavy torn grain, or othcr 
machine defects, which will lay without waste, or will not cause 
a leakage in cars when loaded with grain. Will admit of any 
amount of sap provided all of the face side of the piece is strict!y 
all heart. 

No. 1 Common Car Docking or Flooring will admit of sound 
knots not over one-half the cross section of the piece at any point 
throughout its length, provided they are not in groups; pitch 
pockets; sap stain: firm red heart; shake and seasoning checks 
which do not go through the piece; a limited number of pin 
wormholes; loosened or heavy torn grain, or other machine de- 
fects, which lay without waste, or will not cause a leakage in 
cars when loaded with grain. 

Stendard Lengths.—Car Siding: 8, 9, то and 12 feet or multi- 
ples. Car Lining: 8, 9, IO, 12. 14, 16, 18 and 20 feet or multiples. 
Car Roofing. 5 feet or multiples. Car Decking or Flooring: 9 
and 10 feet or multiples. 

All orders shall be shipped in the standard lengths called іст, 
unless otherwise specified, but no lengths of either саг sidinz. 
lining or roofing shall be shipped, except in the lengths specified 
or multiples thereof. Those who do not desire stock shipped in 
multiple lengths should so specify. 


CAR SILLS AND FRAMING 


No. г Common Heart Car Sills and Framing will admit of 
sound knots, provided they are not in groups, the mean or aver- 
age diameter of which shall not exceed two (2) inches; pitch: 
pitch pickets; slight shake; seasoning checks, or other defecis 
which will not impair its strength more than the defects afore- 
mentioned. Must be sawed from sound timber, free from doty 
or rotten red heart and true to measurements, or at least the 
measurements at no point on the sill shall be less than the size 
required. 

Measurement of the girth at any point throughout the length 
of the piece must show at least 75 per cent. heartwood. 

Cubical contents shall not be used as basis for obtaining per- 
centage of heartwood under this rule. 

No. 1 Common Car Sills and Framing will admit of sound 
knots, provided thev are not in groups, the mean or average diam- 
eter of which shall not exceed two (2) inches; pitch: pitch росх- 
ets: slight shake; seasoning checks; sap; sap stain, or other 
defects which will not impair its strength more than the defects 
aforementioned. Must be sawed true to measurements and tram 
sound timber free from doty or rotten red heart; must be squar? 
cornered, except that one (1) inch of wane on one corner 07 
cve-half (15) inch of wane on two corners is admissible. 

Sizes up to 6 inches in width shall measure full when green 
and not more than 15 inch scant when dry or part dry. S175 
б to I2 inches in width shall measure full when green and ret 
more than 14 inch scant when dry or part dry. Sizes 12 
mehes іп width shall measure full when green and not more tha 
34 inch scant when dry or part dry. Unless otherwise specifics. 
one-fourth inch shall be allowed for each side which is to № 
Oreszed. Where stock is wanted dressed smooth all four sides. 
timber shall be sawed 43 inch full over the dressed sizes required. 
Jn pieces 3 by 6 inches and under when ordered in lengths ex- 
ceeding 39 feet. sound knots shall not exceed one-quarter the 
width of the face through which they project, and the grain shai 
not cross sufficient to impair the strength. 


to rà 
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RECOM MENDED CLASSIFICATION AND GRADING RULES FOR LOCOMOTIVES, 
FREIGHT AND PASSENGER CAR OAK 


[Definition of various defects omitted. —Ep.] 

. Locomotive Timber Oak. Passenger Car Dimension Oak. Re- 
frigerator Car Dimension Oak.—Thickness cut to order, widths 
cut to order, lengths cut to order. Unless otherwise noted, must 
be cut from white oak. This stock, wherever practical, should be 
cut outside the hcart and must be free of heart shake in pieces 
under 6 by 6 square. No attempt should be made to box the heart 
in pieces smaller than 5 by 7, unless heart is very small and tight. 
When heart is well boxed it must be firm and tight, and the center 
of the heart must not be nearer than 2 inches from any face. 
Must be sawed full to sizes with square edges, and cut from 
sound timber and free from wormholes, with the exception of a 
few small pin wormholes well scattered, and an occasional spot 
worm. None of these defects, however, to affect the service- 
ability of the piece for the purpose intended. Must be free from 
split, rot or dote, large, loose, rotten or unsound knots, or, in 
other words, free of all defects affecting the strength and dura- 
bility of the piece. Sound standard knots well scatttered not 
considered a defect. 

Freight Car Timbers.—Freight car dimension, including all 
cars other than reírigerator and passenger car. Sizes cut to 
order. Unless otherwise ordered, must be sawed from good mer- 
chantable white or red oak timber. This stock must be free of 
rot, shakes and splits, large, loose, rotten or unsound knots, any 
of which will materially impair the strength and durability of 
the picce for the purpose intended. This stock is intended to 
work full size and length without waste for side posts, braces 
and end sills, end plates, drafting timbers, cross ties, etc., used 
in the construction of ordinary freight or stock cars. On pieces 
3 by 4 inches or equivalent girth measure and larger (nothing 
under 2 inches thick), heart check showing on one corner, admit- 
ted on twenty per cent. of the pieces in each car shipment. Well- 
Же sound hearts admitted in this material in pieces 5 by 6 and 
arger. 

On pieces 3 by 4 to 6 by 6, inclusive, or equivalent girth meas- 
ure and larger (nothing under 2 inches thick), in absence cf 
heart defects, wane on one corner, 34 inch side measurement, ad- 
mitted on not to exceed twenty per cent. of the number of pieces 
in each car shipment. 

Pieces over 6 by 6 square may contain т inch wane, side meas- 
urement, on one corner, with other conditions same as 3 by 4 to 
6 by 6 sizes. 


RECOM MENDED CLASSIFICATION AND GRADING RULES FOR DOUGLAS FIR 
CAR AND LOCOMOTIVE MATERIAL. 


[Definition of various defects omitted.—E».] 

The term “Edge Grain” is here used as synonymous with ver- 
tical grain, rift-sawn, or quarter-sawed. The term “Flat Grain” 
is synonymous with slash grain or plain sawed. 

No. 2 Clear and Better Edge Grain.—Material of this grade 
shall be well manufactured with angle of grain not less than 
forty-five degrees. This stock shall be kiln-dried and practically 
free from all defects, but will admit of bright sap on the face; 
not exceeding three small close pitch pockets not over 2 inches 
long, one pin knot, slight roughness in dressing, but not a serious 
combination of these defects. 

No 2 Clear and Better Flat Grain.—Material of this grade 
shall be well manufactured. Тһе stock shall be kiln-dried and 
practically free from all defects, but will admit of bright sap on 
the face; not exceeding three small close pitch pockets not over 
2 inches long, one pin knot, slight roughness in dressing, but not 
a serious combination of these defects. 

No. 3 Clear.—Material of this grade should be sound common 
lumber and will admit of roughness in dressing, bright sap, and 
also may contain five pin, three small and one standard knot and 
five pitch pockets іп any continuous 5 feet of length of the piece: 
or any combination of tight knots or pitch pockets equivalent to 
those mentioned above. This grade particularly refers to stock 
used for inside lining of freight cars. 

Standard Car Decking or Flooring.—Stock in this grade shall 
be well manufactured from sound live timber and shall be free 
froin splits, shakes, rot, bark or waney edges, and unsound knots, 
or pitch pockets, pitch seams or large knots which would weaken 
the piece for the use intended. This grade will admit of souns 
knots not to exceed one-third width of the piece, provided they 
are not in clusters, and sap. 

Common Car Sills and Framing.—Stock in this grade shall be 
well manufactured from sound live timber, sawed full size to 
sizes ordered and free from rot, unsound knots, cross grain, bark 
or wancy edges or shakes, but will admit of sap and any number 
of sound knots, provided they are not in clusters, and do not 
exceed one-third width of picce: pitch pockets or pitch seams 
that would not weaken the piece for the purpose intended. 

Sizes up to 6 inches in width shall measure full when green, 
and not more than 14 inch scant when dry or part dry. Sizes 6 
to 12 inches in width shall measure full when green and not more 
than 14 inch scant when dry or part dry. Sizes 12 to 16 inches in 
width shall measure full when green and not more than 3$ inch 


scant when dry or part dry. Unless otherwise specified, 14 inch 
shall be allowed for each side which is to be dressed. Where 
stock is wanted dressed smooth all four sides, timber shall be 
sawed L2 inch full over the dressed sizes required. Іп pieces 
3 by 6 inches and under when ordered in lengths exceeding 30 
feet, sound knots shall not exceed one-quarter the width of the 
face through which they project, and the grain shall not cross 
sufficient to impair the strength. 

Standard Lengths.—Car Siding: 8, 9, 10 and 12 feet or multi- 
ples. Car Roofing: 5 feet or multiples. Car Lining: 8, 9, 10, 12, 
I4, 16, 18 and 20 feet or multiples. Car Decking: 9 and то feet 
or multiples. 

GRADING RULE FOR CYPRESS CAR ROOFING, SIDING OR LINING. 

Material of this grade shall be well manufactured, and kiln- 
dried, and will admit of sound knots, any amount of stained sap; 
very small pin wormholes, such as will readily fill and cover by 
the usual painting; slight shake; a small split; ordinary season 
checks; but will not admit of grub wormholes, wane, knotholes, 
or defects which would prevent the use of each piece in its full 
width and length for the purpose intended as named above. 

Standard Lengths.—Car Siding: 8, 9, 10 and 12 feet or multi- 
ples. Car Roofing: 5 feet or multiples. Car Lining: 8, 9, 14, 10, 
I8 and 20 feet or multiples. 

Discussion—Mr. McCarthy, member of the committee on the 


same subject, from the Railway Storekeepers' Association, pre- 
sented a number of slight changes that had been made since the 
report was printed. 

Action—Referred in its corrected form to letter ballot for 
recommended practice. Committee continued. 


SPRINGS FOR FREIGHT CAR TRUCKS. 


The committee asked for more time in which to prepare a 
report. This was granted. 


CAR WHEELS. 


Committee:—W m. Garstang, Chairman, А. E. Manchester, 
О. C. Cromwell, W. C. A. Henry, В. W. Burnett, А. Kearney, 
R. L. Ettenger. 


At the last convention revised drawings for the flange and 
tread contour of all wheels and a revised design for the 625- 
pound wheel with corrected specifications covering the three 
wheeis were presented. 

The committee has held several meetings during the year. 
two of them being joint meetings with the car-wheel manu- 
facturers, and from the reports of the manufacturers and what 
we have heard from other lines, the indications are that a larger 
number of roads have adopted the new 1909 wheel than have 
previously purchased wheels made to the M. C. B. design. We 
learned from the manufacturers that they are rapidly getting in 
position to furnish the new wheel with the revised tread and 
flange, and that their orders justify making the change as 
rapidly as possible. 

In view of the fact that the 1909 wheel has been so favorably 
received and that nothing has occurred to justify considering a 
change in the design, the committee has no recommendations to 
таКс covering the wheels or specifications. 

We have received some communications during the year 
requiring attention, which have been handled as follows: 

Attention has been called to the maximum flange thickness 
gauge, Sheet M. C. B.—16, not showing sufficient dimensions 
to accurately lay out the gauge. To correct this, a new drawing 
of the gauge, which is not changed, but has additional dimen 
sions is presented. р 

The committee finds that there is по maximum allowable 
height of flange specified for cast-iron wheels, so as not to 
damage track crossings and frog filling blocks, and would 
recommend for this dimension 12 inches, which is the same 
as has already been adopted for steel and steel-tired wheels, 
as shown in cuts on pages 98, 99, 100 and ror in the 1909 Inter- 
change Rules. 

The attention of the committee has been called to the fact 
that brackets used on existing wheel circumference measuring 
tapes were made to conform to M. C. B. Standard tread and 
flange contour prior to modification of the 1907 convention, and 
it is the recommendation of the committee that these brackets 
he replaced with a form of bracket to suit the tread and flanee 
contour adopted in 1000. and we enclose herewith drawing Fig. 
2c. (not renroduced), showing the proposed new bracket, and 
recommend its adoption. 

R. L. Kleine, chairman of the committee on standards and 
recommended practice, also forwards a letter relating to the 
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diameter of new all-steel or steel-tired wheels, and the limit in 
diameter to which they should be turned when used in freight 
service. This is an important matter, which affects the trucks, 
brakes, height of couplers and interchange bills to an extent 
that the wheel committee feel is out of their jurisdiction, and 
suggest that it be handled by a special committee. 

We have a communication from the Wheel Manufacturers' 
Association, which has been under consideration for several 
months, but can not recommend to the Association the adop- 
tion of the suggestions made, as we feel that it is unnecessary to 
have as a standard of the Association a special wheel weighing 
675 pounds for exclusive use under 60,000-pound refrigerator 
cars when the 675-pound 80,000-pound capacity wheel, by a 
slight change in the core, can be used. Тһе Manufacturers’ 
Association also ask a modification of the present test require- 
ments, which the committee can not see its way clear to recom- 
mend. 


Discussion—Mr. Gibbs drew attention to the fact that the 
committee had not made any recommendation for limiting the 
variation in diameter. He considered this to be of pressing 
importance and believed the committee could easily handle it. 

Mr. Cromwell explained that the committee had considered 
this matter late in the season and felt that it was of too much 
importance to be decided in so short a time. The president ex- 
plained to Mr. Gibbs that the executive committee would take 
care of this subject by means of either another committee or 
by referring it back to this one. 

The report was received and submitted to letter ballot. 


DANGEROUS OXY-ACETYLENE APPARATUS 


To the Editor:— 

Believing that you are desirous of informing your readers 
correctly, concerning the bad practices which are resulting dis- 
astrously to the oxy-acetylene industry, you are requested to 
publish the following communication. Realizing that some of 
your readers may possibly consider that the statements were 
inspired by a selfish interest, we invite a most searching investi- 
gation as to their correctness: 

If the union of oxygen and acetylene did not produce an un- 
usually powerful agent, the oxy-acetylene process would not 
have its present value. Acetylene is by far the richest of all 
gases in carbon, and combined with oxygen, produces much the 
hottest flame that has yet been created. It is generated from 
calcium carbide, which is nothing more than coke and lime 
combined at a very high temperature, but the finished product 
is as inert, and as little dengerous, as crushed stone, unless put 
in contact with water, and it can be subjected to any kind of 
rough usage without the least danger. Acetylene itself camnot 
be ignited without a mixture of air, or oxygen, unless it is com- 
pressed to more than thirty pounds pressure. 

Chemically, oxygen is made from chlorate of potash, and simi- 
lar materials, which are not dangerous unless placed in contact 
with carbonaccous matter, so that neithez carbide, acetylene, nor 
the chemicals, are at all dangerous if they are properly handled; 
improperly treated, they can be made exceedingly dangerous, just 
as can ordinary coal, or water gas, or any of the hydro-carbons, 
such as gasoline, or oil. 

The present acetylene generator is the evolution of various 
types that have been tested by years of use, and most of the 
earliest processes have been discarded by responsible manufac- 
turers. Hundreds of thousands of acetylene generators are in 
use in the United States, and have become so important in the 
lighting industry, that they are the subject of yearly inspection 
by a body of engineers, in a laboratory which has been estab- 
lished by the National Board of Fire Underwriters. These en- 
gineers have become experts in the generation of acetylene, and 
have prescribed rules for the construction of such generators, 
which are the outcome of years of constant examination of ap- 
paratus of this character. Generators Luilt in accordance with 
these rules, can be accepted by the public as desirable types. 

These engineers, and the experience of a number of reputable 
manufacturers, have demonstrated beyond qeustion, that what is 
known as the carbide-to-water types, are most desirable for 
the generation of acetylene. Carbide has what is termed "endo- 
thermic heat," which is similar to the heat of lime, when slak- 
ing, only the heat is much greater. One pound of carbide will 
boil six pounds of water; consequently the engineers for the 
insurance underwriters have a rule, requiring one gallon of water 
for each pound of carbide, which, it will be apparent, is suf- 
ficient to insure cool generation. d 

The types generally discarded are known as the water-to- 
carbide generators. The methods employed in this type were to 
sprinkle water сп the carbide, or to flood compartments, or were 
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of the recession type, where the water rose to the carbide and 
was forced back by the gas generated whcn the water came into 
contact with the carbide, All of these types are objectionable, 
because there is not a sufficient supply of water present for 
proper chemical reaction, and it is entirely absent so far as 
cooling is concerned. Тһе result is that more or less gas 15 
polymerized, or turned into tar vapors, by the excessive heat 
evolved locally, making a poor gas; and with a rapid genera- 
tion, there is danger of the heat becoming so great as to melt 
the portions of the generator in contact with the carbide, and to 
create danger of explosion should the generator be opened when 
the carbide is in this heated condition. Generally, the carbide is 
in the interior of the generator, surrounded by water, so that 
the heat is not perceptible from the outside of the generator, but 
it exists nevertheless. 

Attracted by the supposed profits in the sale of oxy-acetylene 
apparatus, a new crop of generator makers, who are either un- 
familiar with the established methods of generation, or un- 
scrupulous, are springing into existence, and are placing these 
undesirable types on the market. They are doing exactly what 
was done with lighting generators, in the earlier part of their 
history, until there became a great class of what was known as 
"tin can" machines, the poor results from which it took years 
of strenuous efforts by the better class of makers to overcome. 
These types of generators are even more objectionable for oxy- 
acetvlene welding, than they were for lighting purposes, because 
the gas consumption is much more rapid, multiplying the bad 
effects from this improper generation. Should such generators 
be subjected to the inspection of the insurance engineers, they 
would unquestionably be promptly rejected. 

Bad as is this method of gas generation, a still worse condi- 
tion exists. It is known to those who are at all familiar with 
acetylene, that when it is compressed to from 30 to 45 pounds, 
or more, there is a kind of disintegration of the molecules, caus- 
ing the gas to be explosive in the presence of a spark. In the 
early history of the art, some terrific explosions occurred from 
compressing acetylene in this form, and for a time its use under 
compression was entirely abandoned. Through a French dis- 
covery it was learned that if cylinders were completely filled 
with a porous material, and this material was then saturated 
with acetone, the acetone would dissolve the gas to twenty-hve 
times its own volume for each atmosphere of pressurc, and that 
when the pressure was relieved the acetone would give off the 
acetylene, and that this method not only gave the cylinders a 
marvelous capacity, but made it entirely safe to use acetylene in 
this form. Тһе "Presto-o-lite" cylinders, which сап be found 
on almost any automobile, are examples of what has been done 
in this line, and many railroad cars are lighted by this system. 
It is also employed quite extensively in oxy-acetylene welding 
for portable uses. 

In the face of past disastrous experience, there are persons 
who are manufacturing acetylene by compressing it direct {гот 
carbide, without purification, and during the past усаг there 
have been several fatal accidents from this cause. In one case 
nine people were killed, and the directors of the International 
Acetylene Association held a special meeting, and passed reso- 
lutions condemning this process, which is nothing less than 
criminal to employ. 

A method is being used to make apparatus portable, which 15 
nothing more or less than to place an acetylene generator on 
an ordinary truck, and wheel it about. A generator in this po- 
sition is not only likely to be accidentally tipped from the truck, 
but it may be placed in close proximuty to red-hot furnaces, or 
struck by swinging cranes, or injured in many other ways, and 
it does seem as though any careful, thoughtful person could im- 
mediately realize the danger of such an arrangement. If the 
generator should be tipped over, it would immediately bring 
the whole body of water and carbide into contact, which would 
certainly burst the generator, and the volume of gas released 
might come into contact with fire, and an explosion follow. Ob- 
vious as is this danger, there are men ir important mechanical 
positions to whom it did not occur until their attention was 
called to the possibilities. Certainly, no intelligent insurance 
representative would approve of such apparatus. 

So far from acetylene being considered dangerous, wher 
properly manipulated, the highest insurance authorities have con- 
cluded that it is much safer than movable units, such as lamps: 
and there is no reason why it should not be equally safe for 
oxy-acetylene purposes. 

The conditions with regard to the generation of oxygen, are 
not much better. Тһе desire of many persons, who can use 
the oxy-acetylene welding process to advantage, to obtain ap- 
paratus at very low cost, has proved to be a great incentive to 
constructing the apparatus cheaply. 

Oxygen has been produced in this country for many vears 
from chlorate of potash, and similar chemicals, but in such 
cases it has been the practice of the most prominent manuíac- 
turers to generate this gas under only sufficient pressure to 
wash it thoroughly, and force it into a gasometer, from which 
it is compressed by a compressor into tanks for portable use. 
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It does not require much thought to realize that it would be 
much cheaper to generate the oxygen in the retorts, under suf- 
ficient pressure to force it into the tanks ready for use. This 
would cut out large washers, the gasometer, and the most ex- 
pensive part of the plant, the compressor; such a plant could 
be built at small cost, and at considerable profit. That this is 
being done, and advertised quite extensively, requires only the 
examination of the advertising columns of a number of trade 
papers to show. 

The most approved types of plants generating oxygen from 
chemicals, have the compressors built with two stages of com- 
pression, with an intercooling coil between the cylinders, and 
with the cylinders totally submerged ir water, so that even 
though there are impurities in the gas, there is not sufficient 
heat generated to ignite the mixture. И is also required that 
the parts of these compressors subjected to oxygen, must be 
of non-corrosive metal, which adds still further to their cost. 
It will be evident that plants not having these necessary requi- 
sites, can be, and are sold, for much less than properly com. 
structed apparatus. 

Defective and dangerous types of oxy-acetylene apparatus 
have not, as a rule, given satisfactory results and tend to dis- 
credit the process. Such apparatus has injured the art not only 
in this country, but in Europe as well. Solicitations have been 
received by the company which the writer represents, to sell its 
apparatus in Austria, by a very prominent firm, whose letter 
states that that country has numerous cheap and ineffectiv 
plants, which have brought the process into disrepute. 

AUGUSTINE Davis, 


New York. President Davis-Bournonville Co. 


UNIT SYSTEM OF ORGANIZATION ON THE UNION 
PACIFIC. 


A circular issued by A. L. Mohler, general manager of the 
Union Pacific Railway, and approved by J. Kruttschnitt, director 
of maintenance and operation, announces the extension of the 
Hine unit system of organization to the general offices of the 
Union Pacific, and the former general superintendent, superin- 
tendent of motive power and machinery, chief engineer, super- 
intendent of transportation, and assistant to the general man- 
ager have been appointed assistant general managers. 

This system, as adopted in the general offices, is similar to that 
already in operation on most of the divisions of this railroad. 
The initial installation was made on the Nebraska division 4nd 
the system and its purposes were fully outlined and described 
in a paper before the Western Railwav Club by the originator, 
Major Charles Hine, which appeared on page 106, March, 1910, 
AMERICAN ENGINEER AND RAILROAD JOUKNAL. 

While at the time of its adoption it was regarded as an ex- 
periment it has worked out satisfactorily and will be further 
extended to all divisions as soon as details can be arranged. 
The general extension of the system, after about a year’s trial, 
is an indication of its success and that it has become the fixed 
policy of the Harriman lines. 


POSITIONS WANTED 


ASSISTANT TO SUPERINTENDENT ОҒ” Моліуе Power or GENERAL 
INSPECTOR—Man with 20 years’ railroad experience; technical 
education; has held all positions, from Вгетап to master me- 
chanic, and from machinist to mechanical engineer; a hustler 
who can show results; is an expert on fuel tests, spark throw- 
ing, front end and draft arrangements. 


Supt. oF CONSTRUCTION, INSTALLATION ENGINEER, ENGINEER- 
ING SALESMAN, INsPECTOR—Graduate in mechanical engineer- 
ing, later special student in electrical engineering; over ten 
years’ experience, East and West; railroad work, from shops 
to Assistant Engineer; experience with large engineering works 
and with consulting engineers. Preferred location, Pacific 
Northwest; installation, erecting, testing of machinery; steam 
or hydro-electric power plants, shops and mills, electric trac- 
tion, irrigation pumping plants; some acquaintance with соп- 
crete. 


BOOK NOTES. 


Lubrication of Steam Engines. By T. C. Thomsen. Cloth. 5 by 
7%. 97 pages. Illustrated. Published by The Technical 
Publishing Co., 55 Chancery Lane, W. C., London. Price, 
60 cents. 

This book corfines itself principally to internal lubrication and 
goes very fully into a discussion of the chemical and physical 
properties of cylinder oils, the standard grade of oils and the 
different types of lubricators. It discusses the internal lubrica- 
tion of all different types of steam engines using both saturated 
and superheated steam. One chapter is devoted particularly to 
locomotives. The dangers of the presence of cylinder oil in 
boiler feed water is discussed and oil separators are considered 
at some length. It is a very complete discussion of this im- 
portant subject. 


“Self Taught Mechanical Drawing and Elementary Machine De- 
sign.” By F. L. Sylvester, M. E., and Erik Oberg. Cloth, 
333 pages, §x 734 in. Illustrated. Published by the Norman 
W. Henley Pub .Co., 132 Nassau street, New York. Price, 
$2.00. 

This is a very practical treatise on Mechanical Drawing and 
Machine Design, comprising the first principles of drawing, work- 
shop mathematics, mechanism and the calculations and design of 
machine details. It is especially prepared for the practical me- 
chanic and the young draftsman. 


PERSONALS. 


G. I. Evans, chief draftsman of the Canadian Pacific Rail- 
way at Montreal, Quebec, has been appointed mechanical en- 
gineer. 


C. E. Fuller, superintendent of motive power and machinery 
on the Union Pacific Railroad, has been appointed assistant gen- 
eral manager under the new organization system. 


Don B. Sebastian, acting fuel agent of the Chicago, Rock 
Island and Pacific Ry. has been appointed fuel agent, with 
headquarters at Chicago, ПІ. 


Walter E. Dunham, master mechanic of the Chicago and 
Northwestern Ry. at Winona, Minn., has been promoted to su- 
pervisor motive power and machinery, with offices at the same 
place. 


J. D. Harris, general superintendent of motive power of the 
Baltimore & Ohio R. R. Co., with offices at Baltimore, Md., has 
had his authority extended over the Baltimore & Ohio South- 
western Railroad. 


The office of master mechanic on the Chicago, Peoria & St. 
Louis Railway has been abolished and C. S. Branch has been 
appointed superintendent of the mechanical department, with 
office at Jacksonville, Ill. 


J. F. Killeen has been appointed genera! mechanical foreman 
of the Washington division of the Oregon Railroad & Naviga- 
tion Co., with office at Starbuck, Wash., succeeding M. J. Car- 
rigan, resigned. 


T. H. Goodnow, who was recently promoted to master me- 
chanic of the Lake Shore and Michigan Southern Ry. at Elk- 
hart, Ind., has resumed the former office of mraster car builder 
at Englewood, Ill, succeeding J. W. Senger, transferred. 


Joseph Smith Harris, former president of the Philadelphia & 
Reading Railway, died suddenly on June 2, at his home in Ger- 
mantown, Pa., from apoplexy. Mr. Harris was born in Chester 
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County, Pennsylvania, on April 29, 1836, and entered railway 
service in 1853, since which time he has been consecutively rod- 
man and topographer, North Pennsylvania Railroad; in command 
of U. S. Steamer Sachem, attached to Farragut's Mississippi 
River Squadron; engineer of the Lehigh & Mahanoy Railroad; 
chief engineer Morris & Essex Railroad; chief engineer Phila- 
delphia & Reading Coal & Iron Co.; superintendent and engineer 
Lehigh Coal & Navigation Co.; general manager Central Rail- 
road of New Jersey; president Lehigh Coal & Navigation Co.; 
receiver and afterward vice-president of the Central Railroad of 
New Jersey; vice-president of the Philadelphia & Reading Rail- 
мау; receiver and president Philadelphia & Reading Railway; 
president of the reorganized road, the Reading Co., Philadelphia 
& Reading Railway, and the Philadelphia & Reading Coal & 
Iron Co. 


CATALOGS. 


IN WRITING FOR THESE PLEASE MENTION THIS JOURNAL. 


PiPE Оміон5.--Тһе Jefferson Union Company, of Lexington, Mass., has 
recently prepared catalogs on their style F male and female unions and on 
their new swing union, which is practically universal. These will be sent 
on request. 


Bart Велвімс Ling Smart Hancers.—The Hess-Bright Mfg. Co., Phila- 
delphia, Pa., is sending out sheets for their loose seaf binder on the above 
subject, giving dimensions of hangers for various loads. 


Inpuction Мотовя.--Тһе Sprague Electric Co., 537 West 34th St, New 
York, is sending out a large illustrated bulletin, No. 600, describing a 
variety of single and polyphase induction motors, including a number of 
efficiency curves and wiring diagrams. 


RaiLROAD WamENCH.—The Uwanta Wrench Co., Meadville, Pa., has re- 
cently sent out а small circular describing the “Uwanta” wrench. This 
wrench is said to be a one-piece drop forging and very strong. 


Fraiction CrLUTCHES.—AÀ very artistic catalog describing and illustrating 
friction clutches for various purposes is being sent out by the Hill Clutch 
Co., Cleveland, О. These clutches have been in use for heavy work on 
elevating, conveying and cement machinery. 


СомуЕүімс MacHinery.—A new and complete catalog has recently been 
sent out by The C. W. Hunt Co., 45 Broadway, New York City, describing 
coal handling and hoisting machinery, conveyors and equipment for locomo- 
tive coaling stations. 


Моток Inspection Cars.—The Buda Company, Chicago, is sending out 
an artistic and interesting catalog, which is well illustrated, showing their 
gasolene motor inspection cars for railroad work. "These cars are made with 
a capacity for six passengers. 


Рикомлт!с HAMMERS.—AÀ new bulletin recently sent out by the Ingersoll 
Rand Company, 11 Broadway, New York, describes the imperial, type E 
pneumatic hammers, with sectional diagrams, showing the construction of 
these new tools. 


RapraL DmgiLL.—The Mueller Machine Tool Co., Cincinnati, O., is issuing 
а number of new sheets for its loose leaf binder, with illustrations and de- 
scription of their new standard radial drills, with $54 to 4% ft. arms. 


Battery Снлвсімс RurosrATSs.—Àn interesting booklet of 42 pages with 
the above title has just been published by The Cutler-Hammer Mfg. Co., of 
Milwaukee. It describes this company's entire line of battery charging 
rheostats, comprising two types for charging ignition batteries and six types 
for general charging work, for electric pleasure vehicles and for trucks. 
Full page illustrations of the various types are shown besides several special 
types such as a motor-generator set panel and а panel for use with a gas 
engine driven dynamo and storage battery. The method of tabulating data 
and list prices is worthy of comment, all information being condensed into 
a single table. 


Tuncsten LaxPs.—Bulletin No. 4739, just issued by the General Elec- 
tric Company, Schenectady, N. Y., describes the "G.E." Mazda incandescent 
lamp, which has an improved tungsten filament and gives the high efficiency 
of 1 to 14 watts per candle power. Іп other words, the Mazda lamp 
divides the cost of current by three, or gives threc times as much light for 
the same expenditure of energy. Тһе bulletin describes this lamp in great 
detail, and illustrates the various sizes of this type of lamp for use оп 
multiple circuits. It contains tables showing cost of operation and life, effect 
of voltage variation on candle-power and watts, relative costs of lighting 
with various lamps for equal illumination, etc., and also devotes consider- 
able space to the reflectors necessary to give the best results. 


NOTES. 


Влимлу SuPPLY Manuracturers’ AssociATION.— This association, with 
J. D. Conway as secretary, announces the removal of its offices from 313 
Sixth avenue, to Room 2135, Oliver Bldg., Pittsburgh, Pa. 


Farts Нолот 5тлүзбіт Co.—This company, of Cuyahoga Falls, O., 
advises that Н. W. Davis, No. 3 Rector street, New York, has been 
appointed its Eastern representative. 


B. Е. Sturtevant Co.—It is announced by the above company that they 
inaugurated а new custom last June by holding their salesmen’s convention 
at Hyde Park, Mass, at which the branch office managers and principal 
salesmen all over the country assembled. 


Walter B. Snow, Publicity Engineer, Boston, Маза, announces that Н. 
Ross Callaway, a graduate of the Massachusetts Institute of Technology, and 
late assistant to the mechanical engineer of the New York Edison Co., has 
been added to his staff. 


Worcester MacHINE Screw Co.—The above company, of Worcester, 
Mass. announces the death of Edward Blake Dolliver, treasurer of the 
Standard Screw Company and manager of the Worcester Machine Screw 
Company. 


Влірмім Locomotive Worxs.—Wm. L. Austin has been made president 
of the above company, succeeding John H. Converse, whose death was 
recently announced in these columns. Mr. Austin was formerly vice-presi- 
dent of the Baldwin Company and has been chief draftsman of the company 
for some time. 


C. W. Hunt Company.—The above company, builders of coal handling, 
conveying and hoisting machinery, whose address is West New Brighton, 
М. Y., have opened offices in the State Bank Building, Richmond, Уа., 
and also 607 Rhodes Building, Atlanta, Ga., in charge of W. F. Lee, for 
several years preliminary engineer to the company. C. T. Anderson has 
been appointed manager of the Chicago office, 1616 Fisher Building. 


Detroit SEAMLESS Sree Tuszs Co.—This company announces the ap- 
pointment of H. S. White as sales manager at Detroit, Mich. Mr. White’s 
experience in the seamless tube field began in 1897 in the commercial depart- 
ment of the Pope Tube Co. in Hartford, Conn. From there he went to 
Cleveland as assistant general sales agent for the Shelby Steel Tube Co. 
at the time the former company was absorbed by the Shelby Tube Co. In 
1908, after the absorption of this company by the National Tube Co., he 
became general manager of sales of the National Tube Co. in charge of the 
seamless steel product and was appointed to his present position on 
April 15, 1910. 


ArrLis-CHALMERS ComPany.—David Van Alstyne has been elected vice- 
president in charge of manufacturing of the above company, with 
headquarters at Milwaukee, Wis. Mr. Van Alstyne is specially well fitted 
for this work, and is one of the few men who understand thoroughly and 
know how to apply successfully, the principles underlying economical and 
efficient production on a large scale. He began work as a machinist on the 
Louisville & Nashville and was later master mechanic on the Lovisville, 
Henderson & St. Louis Ry., superintendent of motive power on the Chicago 
Great Western RR. and mechanical superintendent on the Northern Pacific. 
His splendid work on these two roads attracted attention to his qualities 
as an executive and manager, and in 1907 he was elected vice-president in 
charge of manufacture of the American Locomotive Company. During the 
past few months he has been retained in a consulting capacity for a western 
railway system. 


У. С. Уват Comrany.—It is announced that L. В. Pomeroy, who re- 
cently resigned the position of assistant to the president of the Safety Car 
Heating and Lighting Co., has been appointed chief engineer of the railway 
and industrial division of the above company іп New York City. Mir. 
Pomeroy has for a long time been considered an authority on railway shop 
equipment, operation and construction, and is peculiarly adapted both by 
nature and training for his new work Beginning in 1874 he was engaged 
successively in the commercial business; special auditing; drafting and 
designing of cars and locomotives. Then he was secretary and treasurer 
of the Suburban Rapid Transit Company of New York, and later a special 
representative of the Carnegie Steel Company and Cambria Steel Company, 
introducing basic boiler steel for locomotives and special forgings for rail- 
ways. This assignment involved metallurgical engineering and experimenta! 
research to adapt special steels for railway axles, crank pins and piston 
rods. From 1899 to 1902 he was assistant general manager of the ӛсһепес- 
tady Locomotive Works, and for six years following this he was a special 
representative in the railway field for the General Electric Company, this 
work covering the electrification of steam roads, railway shops and the 
general application of electricity for all railway purposes. For the past 
two years he has held the position with the Safety Car Heating and Lighting 
Company, which he resigned to take up his new work. While holding the 
last position, Mr. Pomeroy also devoted a portion of his time to consulting 
work in the special field of railway shops and machine tool operation. 


ARTICULATED COMPOUND LOCOMOTIVES, о-8-8-о ТҮРЕ 


NORFOLK AND WESTERN 


In addition to the five locomotives built by the Baldwin Loco- 
motive Company, which were illustrated on page 269 of the 
July issue of this journal, the Norfolk & Western Railway is 
also receiving from the American Locomotive Company five 
engines of the same general type. 

Inasmuch as great freedom was allowcd the builders, in both 
of these orders, to use their own judgment as to general ar- 
rangement, and as both orders were built to cover practically the 
same specifications as to the work to be performed, the two 
designs illustrate the differences of opinion between the builders 
very clearly. The Baldwin locomotives are of the 2-8-8-2 type, 
having a total weight of 390,000 lbs, of which 360,000 is on 
drivers. The American locomotives are of the о-8-8-о type and 
weigh 375,000 lbs. total, all of which is оп the drivers. Outside 
of this different wheel arrangement, the chief difference is found 
in the boiler construction. Тһе fire box in both cases is prac- 


tically the same, but in the Baldwin locomotives there are 350 
214 in. tubes, 21 ft. long, which terminate in the combustion 
chaniber, ahead of which is a feed water heater having 450 tubes 
63 in. long and in the front end is a Baldwin superheater ar- 
Тһе boiler is of the separable type, thc 
On the order here 


ranged as a reheater. 
joint coming at the combustion chamber. 


RAILWAY. 


449 miles, on which there is a grade of 2 per cent. with some 
very sharp curves, will also be put into service, it is expected, on 
the main line between Norfolk and Bristol, a distance of about 
408 miles, where a good opportunity is offered for obtaining the 
full advantages of the Mallet types, the grades on this section 
being from т to 1.3 per cent. 

Referring to the locomotives built by the American Locomotive 
Co., the design is in general very similar to the enormous engines, 
six of which were recently delivered by these builders to the 
Delaware & Hudson Company, being illustrated on page 207 of 
the June issue of this journal. They are somewhat smaller than 
that design, however, and although the boiler tubes are the same 
length in each case, the Norfolk & Western locomotive does not 
have a combustion chamber. Also on account of the smaller 
boiler it was not necessary to follow the arrangement of steam 
piping required on the Delaware & Hudson engine and the high 
pressure steam is carried directly from the dome to the valve 
chamber in the usual manner. 

A modification from the builder's former practice for articu- 
lated type of locomotives is found in the arrangement of the re- 
versing connection to the low pressure engine, where a scheme 
similar to that on the Baldwin engines is used. This consists 


LOCOMOTIVE DESIGNED BY THE AMERICAN LOCOMOTIVE COMPANY FOR THE NORFOLK AND WESTERN RAILWAY. 


illustrated the boiler is simply and entirely a steam generator, 
having 367 214 in. flues, 24 ft. long, which end in the smoke box 
in the usual manner. 

In the method of steam control is another noticeable difference. 
The Baldwin engines exhaust directly into the receiver pipe from 
the high pressure cylinders and provide simply а 1% inch pipe 
connection, with a globe valve in the cab, for furnishing steam 
to the low pressure cylinders in starting. This pipe connects to 
the receiver pipe, and its small size is depended upon to suffi- 
ciently reduce the pressure. Тһе American locomotives аге 
compounded on the Mellin system, which includes an automatic 
intercepting valve that admits steam at reduced pressure to the 
receiver as soon as the throttle is opened and automatically closes 
when the exhaust from the high pressure cylinders builds up the 
receiver pressure to the proper point. It can also be opened for 
the purpose of increasing the receiver pressure ог “simpling” 
whenever desired. 

These three features—i. с., wheel arrangement, boiler con- 
struction and system of compounding—are the chief points where- 
in the two builders entertain different opinions, and an oppor- 
tunity will be given the Norfolk & Western Railway to determine 
the relative value of the two arrangements, which it is hoped 
will assist in settling the differences of opinion which now seem 
to generally exist among railroad men as to the relative value of 
the two types. 

These locomotives, while intended principally for use on the 


division between Columbus, O., and Roanoke, Va., a distance о! 


of carrying the connection between the high and low pressure 
reversing shafts between the frames, and providing it with a 
universal joint at the high pressure cylinders saddle. This ar- 
rangement eliminates the necessity of using universal joints in 
the radius bar hangers and does not give as great a disturbance 
in the valve elements when curving. | 
The general dimensions, weights and ratios are given in the 


following table: 
GENERAL DATA. 


ОИСР О A CER d pe Иер 4 ft. 8% in 
7522 о о арен Freight 
Т 4 ico 6 dubbi О РО Sor xv DR ККЕ e dre eb EN S a Bit. Coal 
ОСОРЕ. effort. oris азо»! КРИ ИЕ 85,000 Ibs. 
Weight in working Order ОО 375,000 lbs. 
Weight on ОНҮӨЇӨ ОО a whoa AAO RAN ER ҒЫН 375,000 Its. 
Weight of engine and tender in working order................ 433,600 lbs. 
Wheel Вазе; rivingen зз єз өй» И РО ЧУТЬ 15 ft. 6 in. 
Wheel base- total eni d ust * EN AA SX «3T резка 41 ft. 2 in. 
Wheel base, engine and (епдег............................... 72 ft. 10 in. 
RATIOS. 
Weight on driverà -i- tractive elfottia. csv ede rr ro nahe e Ira 4.42 
Total weight trabtive effort: ое R3 ba Rio via 2.» vies 1.4? 
Tractive effort X diam. drivers + heating вигіасс................... 887.00 
Тойы. Бекблесінтіксе = gealé BLOM волен аети 71.09 
Firebox heating surface — total heating surface, %.................... 3.95 
Weight оп drivers -- total heating 5чгіасе........................... 69.70 
Volume equivalent simple cylinders, cu. Н.......................... 25.50 
Total heating surface — vol. equiv. суііпдегв....................... 210.00 
Grate area — vol, equiv, cylinder ua uoo zoo ra свеса ае 2.96 
CYLINDERS. 
Kind сылы МАО Ra араса ГУ Compound 
Di&tneter эледа ез ПН И 2416 & 39 іг. 
О И ЕК ae eine САН 30 іп. 
VALVES. 
Kind H. Е 14 in. Piston 
Kind Ia ЧИРКИН Е ПЕ Е ANA ТІНІН Е ЕР 
А эээ кертэ» Ч ИО 6 іп. 
Ouiside lan, Ж; В4385545525259%%ь9%%55%5545 бен 1 іп, 
Outside lap. Er Ва 7$ in. 
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Inside Clearance з eror es e voor PEDRO REG ЕКЕ DR ER 3/16 in. Tubes, length .................. ЕР ыы 24 ft. 
oen Heating surface, tubes ..................................55.. 6,167 sq. ít. 
ч? А қ WHEELS. er Heating surface, ЯгсһҺох....................................... 212 sq. ft. 
Driving, diameter over ігез....................................... 56 іп. Heating: surface, total ааа ца оо 5,379 sq. ft. 
Driving, thickness of ЧЯігез.........................................З3 іп. Crate drea Е BEA ASA ELO MEM ME MM RE 75.3 sq. ít. 
Driving journals, main, diameter and іспріһ.................... 10 x 12 in. Smokestack: diammdep o oa ek de ae Be eee N 7190 in. 
Driving journals, others, diameter and length...............+- 9% x 12 іп.  Smokestack, height above тай 15 ft. 511/16 in. 
BOILER. Center of boiler above гай.............................. жж. 120 іп. 

ЖЕУІ; орылды e О ООУ deme eria cut tA Pte trs PE Straight TENDER. 
Working pressure ....... prec 200 103.. - Tank ое ему Water Bottom 
Outside diameter of first ring...... еее nne 8374 in. Frame 2 ағылды талына ал P INR VE 15 in. Center, 12 in. Side Sills 
Firebox, length and эї@һ.................................. 120% x 984 Wheels, diameter ................................... HP 88 in. 
Firebox plates, ІҺісіпевв..................................... j$ & Vj in. oes diameter and Іспріһ................................ 534 x 10 in. 
Firebox, water space .............................. Е. 5%, S. & В. 5 in. ater capacity .............................................. 9,000 gals. 
Tubes, number and outside ФШате(ет......................... 867—214 in. Coal capacity она. 14 tons 


EQUALIZATION OF MALLET ARTICULATED LOCOMOTIVES. 


By W. Е. Јонмѕтом. 


It seems to have been the practice in this country in design: 
ing Mallet articulated locomotives, to equalize all the driving 
springs of the front engine together and with the leading truck 
if one is used. This arrangement gives practically a three-point 
support to the boiler and prevents local stresses of a diagonal 
nature on uneven track, or when entering or leaving curves on 
which the outer rail is elevated. The stability of the locomo- 
tive is, however, very materially reduced by this arrangement, 
possibly to a dangerous extent with certain spring rigging ar- 
rangements on the back engine. 

Figure т shows the situation on an engine of the 2-8-8-2 type 
equalized according to the usual method and with the back end 
of both trailer equalizers resting on a single cradle casting in 


izers can exert to prevent rotation of the transverse equalizer, 
and also the maximum turning moment due to inequalities in 
weight on opposite sides of the engine. 

If the distance between the front end of the trailer equalizers 
is made equal to the distance between the driving springs with 
or without a transverse equalizer the turning moment will be 
(OP + P"), Figure 2, in which X equals the distance between 
the frame centers, 

The factor 91 of the equation AB = Tl X Y applies only 


to locomotives having the rear end of both trailer equalizers 
resting on a common support as in the case of trailer trucks in 
which a single cradle casting acts as a combined truck center 


the trailer truck. Considering only the boiler, rear engine frame, 
high pressure cylinder and such parts as are rigidly attached 
thereto, ABC is the three point or triangular support and CG 
the center of gravity. The stability of the locomotive then de- 
pends on the distance of the center of gravity from the sides 
AC and BC of the triangle. The width of the base AB of the 
triangle depends on the spring arrangement of the rear engine, 
and is equal to the distance between frames on engines without 
trailing trucks. 

On engines with trailing trucks using a transverse equalizer 
as shown in Figures І and 2, the width AB = W1 xX Y where 


Y is the distance between the points at which the trailer equaliz- 
ers bear on the transverse equalizer, Wi1- weight on driving 
springs of rear engine-and W2 = Wr plus weight on trailer 
springs. 

This is due to the fact that the transverse equalizer will turn 
about one of the bearings for the trailer cqualizers as a fulcrum 
if the turning moment due to the difference in weight on oppo- 
site sides of the engine resulting from centrifugal force or 
other causes, exceeds the maximum turning moment which the 
trailer equalizers can exert in the opposite direction. Тһе total 
pressure of the two trailer equalizers on the transverse equal- 
izer is obviously equal to the upward pull of the driving spring 
hangers or P + P', Fig. 2. 

This may all be concentrated on one equalizer. ES (P + P^) 
then will equal the maximum turning moment the trailer equal- 


With this arrange- 


pin, swing bolster and equalizer support. 
ment, the trailer springs do not assist in righting the engine as 
the load from the trailer equalizers is carried on the cradle near 
the center of the engine and the trailer acts as a single point of 


support. Тһе effect of carrying a portion of the weight of the 
rear engine on a support at the center of the engine is, obviously, 
to reduce the resistance to rolling in the same proportion, or 
about ten per cent. in ordinary 2-8-8-2 designs. 


In Figure 1, if Y = 25V", AB equals about 23" and the dis- 
tance from the center of gravity to the sides AB and BC of thc 
triangle will equal 614". This will be thc condition on straight 
track. On curves, however, the center of bearing pressure be- 
tween the boiler and the front engine is on the center line of 
the engine frame and on a curve to the right, ABD, shown dot- 
ted, would become the triangle of support instead of ABC. 


On a 10? curve CD equals about 8", then the distance from 
the center of gravity to the side AD will equal about 314”, giving 
an extremely small margin of safety. 

The distance between centers of the driving bases of the front 
and rear engines will not be more than about 25 feet for о-8-8-0 
and 2-8-8-2 types, and the difference between the elevations of 
the outer rail in this distance will not usually exceed М”. 


Heavy engines of these types must necessarily have good and 
substantial track. Тһе necessity for three point support, Шеге- 
fore, seems to be largely imaginary and of much less importance 
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than the increased stability to be gained by changing the equali- 
zation. 

Figure 3, herewith, shows a spring rigging arrangement for 
engines of the 2-8-8-2 type. This gives five points of support 
for the parts above the springs, but each of these five points of 
support has from three to five points of support on the rails, so 


that the effect of low spots in the track at rail joints, at edges 
of the turntable or other inequalities will be distributed between 
enough springs so as not to have any injurious effect. 

In Figure 3 the polygon ACDEB represents the five point sup- 
port for the parts above the springs. The distance of the center 
of gravity from the edge of the support would be 21/7" on an 
engine with 43" frame centers standing оп straight track. On 
а 10° curve the distance would be about 181", and the distances 
from the center of gravity to the side of the support with the 
arrangement as shown in Figure 3 are therefore equal to ap 


Pp’ 
———— ИИК" 


FIS. 2. 


proximately 3 to 5 times the corresponding distances in Figure 
I, the increase in ultimate stability being proportional. 

The spring rigging arrangement for the front engine shown in 
Figure 3 is known to be entirely practical and satisfactory, as it 
is now in use on some engines originally equalized like Figure 
I, which gave trouble from the springs of the front engine get- 
ting out of their proper positions. 


HORSEPOWER REQUIRED FOR MACHINE TOOLS. 


The determination of the horsepower required for driving 
machine tools calls for the exercise of considerable judgment, 
especial in the case of alternating current motors where a 
power factor enters into consideration. Exhaustive tests have 
been made to determine the amount of power rcquired to drive 
tools, but it is to be regretted that many of these tests are lacking 
in essential features that would make them valuable. Conclu- 
sions drawn from incomplete data are apt to be misleading ; as in 
the case of tests made with motors which are considerably under- 
loaded or overloaded, and where efficiencies are not taken into 
consideration; or where the material used and duration of test 
are not stated; or where there has been failure to state whether 
the test was a practical one or merely a breakdown test. The 
conclusions drawn from breakdown tests are often deceptive and 


should not be used for determining power to drive tools; also 


it does not follow that a tool which stands up longer than another 
under breakdown conditions, will do the same under practical 
conditions. The majority of the formulas now in existence for 
computing horsepower required for tools are generally mislead- 
ing and useless, and no general formula that would be of prac- 
tical value has been developed, as the power required varies 


with the metal worked, the cutting speed and many other con- 
ditions. 

The construction of the tool is seldom taken into consideration 
when estimating horsepower, yet some of the worm-driven tools 
are notoriously inefficient. Other tools are so constructed that 
the greatest part of the power delivered to the tool is consumed 
in friction losses and not in useful work; again, the tool may be 
constructed upon approved lines but may not be stiff enough to 
stand the strains to which it is subjected, thereby causing con- 
siderable loss of power, all of which, as well as the difference in 
power due simply to the shape of a cutting tool, has been re- 
peatedly proved by tests. In one instance, it required 72 per 
cent. more power to drive a plain spiral milling cutter than the 
same cutter nicked. 

The advent of the high-speed steel and the high-power tools, 
together with the increased speed of old tools, makes much of the 
data bearing on horsepower collected up to a comparatively short 
time ago, of somewhat doubtful value. From the above, and 
from the fact that the duty required of a tool in one shop may 
be more severe than that in another, it will be seen that it cannot 
be accurately stated that a definite size ot motor 1$ required for 
a given tool. In the majority of cases, however, the horsepower 
for small tools has been pretty well fixed. With the larger tools 
the variation in horsepower required is much more pronounced, 
and at the same time is more important on account of the size 
of the motors involved. This variation in horsepower is often 
as much as 4 to І and sometimes even 6 to 1.—Chas. Fair before 
А. S. M. E. and А. I. E. Е. 


United States Bureau of Mines.—This new bureau was estab- 
lished July 1 with the transfer from the Geological Survey to 
the bureau of all work relating to mine and fuel investigation 
and including the fully equipped testing station at Pittsburgh. 
The publications of the Survey relating to mine and fuel inves- 
tigations will in the future be distributed by the Bureau of 
Mines, the last bulletin of the Survey, "The Explosibility of 
Coal Dust," by G. S. Rice, being issued about August r. Fol- 
lowing this the Bureau of Mines will issue “Volatile Matter of 
Coal"; “Coal Analysis,” by М. W. Lord; “Final Data Regarding 
Steam Tesis," by L. P. Breckenridge; "North Dakota Lignite as 
a Boiler Fuel,’ “Producer Gas Tests т 1905-07” “The Coke 
Industry as Related to the Foundry," “Coal for Eliminating Gas,” 
and “Petroleum as Fuel for Boilers.” The newly created Fed- 
eral bureau is about to make up a permanent mailing list of 
those interested in receiving news concerning its work and copies 
of the bulletins, and all persons who care to have their names 
on the list are requested to notify the Director of the Bureau 
of Mines, Washington, D. C. 
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100,000 LB. NARROW GAUGE HOPPER CAR. 


CENTRAL SoutH AFRICAN RAILWAY. 


For use in the coal traffic in the Rand district around Johannes- 
burg, the Central South African Railways has purchased five 
experimental self-discharging hopper cars, designed and built by 
the Leeds Forge Company, Limited, of Leeds (England). This 
company has also during recent years built two hundred and 
fifty 85,000 lb. capacity all-steel hopper cars for this road. Тһе 
Central South African Railway is 3 ft. 6 in. gauge and these 
cars are said to be the largest freight rolling stock which has 
yet been constructed for any narrow gauge railway system. 

From the illustration, it will be seen that the body of the car, 
which is constructed throughout of steel, is carried on Fox’s 


The following are some of the leading dimensions: 


TONG: óver DRT OLE aan еше нька Кә 42 ft. 9 in. 
Length Inside: ОР Saad 6.44 T EY Wa nw qaa Rae e af 40 tt. 
Width Over АП куит уде уне гал aia ag в СОННИ 8 ft. 4 in. 
Width over Hesdatoclge. Lee du wee ard ce eRe cee eae salsa 8 ft. 2% in. 
О ПЕ ро ао Ae та А ed бын жз 8 ft. 2 in. 
Tob DOEBf «6201 pua vt vivide. dud rh Dele t acd cp v eode date ea 5 25 10 ft. 
Wheels- diameter 43 cuo o3 dou Y XS НЫ ты ЗАРЫ Фа ЖУ 2 ft. 10 in. 
Druck Wheelbase d a vase woke dorsi uod ye 2 Ole DU баз Ааа ани 5 ft. 6 ia 
Centers Of ФЕШСИ# ов Car nae aeons 28 ft. 6 in. 
Белет. height Cunloadedy. uv oae vem 5244s ed omen ЫЗЫ dires 2 ft. 11 in. 
Сеп ега ot Journals. 4 eek e aede gie sdugi esa sa QU t Ia V ura (oca aS sas edi 5 ft. 6 in. 
Net Capacity: олана да бак» Bae а SUE ES 1,700 cu. ft. 
CNET TESTER ТЕГІЛ ГІТ UII IT 100,000 lbs. 
TEEIGBE iis eus o bras E on vA S oer I ardua M рк Ы Ақа ы АТЫҢ 40,880 Ibs. 


STATISTICS OF RAILROADS. 


The preliminary abstract of the report of the Interstate Com- 
merce Commission on the 


statistics of railways in the United 


100,000 LB. STEEL HOPPER CAR FOR 3 FT. 6 IN. GAUGE RAILROAD, 


patent pressed steel underframe, the latter being carried at either 
end on the spherical centers of two four-wheel trucks, also of the 
Fox pressed steel pattern. The Leeds Forge Company’s patent 
arrangement of the inside stanchions has been adopted in order 
to give the minimum overall dimensions. The cars are arranged 
so as to discharge the whole of the contents at the center, and 
the doors can be орелеа and closed from either side of the car 
by turning the transverse shaft. This shaft carries levers fixed 
to it which are connected by links to toggles, the bottom ends of 
which are attached to the door. These toggles are so arranged 
that when the doors are closed they are in line with each other, 
and they thus resist any tendency of the doors to open through 
the action of the load on the doors, or as a result of switching 
operations. The cars are fitted with an either-side handscrew 
brake, applying brakes to all wheels, and are fitted with the 
buffer gear common to the С. S. A. system. 


DOORS HINGED 
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DETAIL OF DOOR OPERATING MECHANISM. 


States for the year ending June 30, 1909, contains the following 
information: On June 30, 1909, there was a total single track 
mileage of 236,868.53, an increase of over 3,000 miles from the 
previous year. The number of railways included in the report 
is 2,196. There were 57,212 locomotives in service at that date, 
an increase of 479 over the previous year. Of these 13,317 are 
passenger, 33,935 freight, 8,837 switching, the remainder being 
unclassified. The total number of cars of all classes are 2,218,280, 
or about 13,000 less than the previous year. The average number 
of locomotives per thousand miles of line was 243, and of cars 
9,423. The total number of employees on steam roads was 
1,502,823, an average of 638 per 100 miles of line. This does not 
include the employees on switching and terminal companies, 
which are not considered in any of the summaries. The total 
capitalization at par value was $17,487,868,935, representing a 
capitalization of $59,259 per mile of line. During the year there 
were 253 passengers killed and 10,311 injured. Of these, how- 
ever, but 86 passengers were killed and 4,805 injured because of 
collisions or derailments. Тһе total number of persons other 
than employees or passengers killed was 5,859, injured 10,309. 


“ 


New CHICAGO AND NORTHWESTERN TERMINAL.—The new Chi- 
cago terminal of the Chicago & Northwestern Railroad has pro- 
gressed far enough to give an idea of the remarkably attractive 
and imposing appearance which the finished structure will pre- 
sent. The station building and train shed occupy an area of 320 
Бу 1,290 ít, all buildings covering 20 acres of ground. Тһе 
tracks in the train shed have a capacity of 200 cars. Тһе total 
daily capacity of the whole station will be 250,000 passengers 
which can be handled without any confusion or crowding. The 
building contains all possible facilities and conveniences for 
travelers. 


OPERATION OF MALLET COMPOUNDS IN PUSHER SERVICE 


DELAWARE & HUDSON CO. ths: 


On page 207 of the June issue of this journal appeared an il- 
lustrated description of some very powerful Mallet locomotives 
of the о-8-8-0 type, six of which had been delivered to the Dela- 
ware and Hudson Co. by the American Locomotive Company. 
These locomotives were designed to take the place of two very 
large pusher engines which it had been necessary to use on the 
grade out of Carbondale, Pa. 

After they had been in service for a short time, some com- 
parative test runs were made to determine the exact cost of 
operating on this grade under the two methods. Four runs were 
made with the same two pushers of the class E-5 type,* then 
four runs with one of the Mallets, followed by four more with 
another Mallet. The tonnage of all trains was practically the 
same. Observations were taken and determinations made of 
the number of cars handled by the pusher alone, the steam pres- 
sure, coal burned, draft, water consumption, etc. These are 
given in the table below. 

It will be seen from the results that one Mallet performed 
almost exactly the same work as two of the E-5 engines with 
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PROFILE OF LINE FROM W. C. TUWER ТО SUMMIT—D. & H. CO. 


a saving of about 44 per cent. in coal and 27 per cent. in water. 
Since the coal used on the Mallets was not as expensive a grade 
the results are all the more striking. 

Some of the general dimensions, weights, etc., of the two 
classes are given below: 


(INE. А AU Rd LOVER VR RR REL XN E 5 и 
Жолы сысы Аы олан SORES KC ИНЕТ 2.8-0 0-8-8-0 
Weight, total, ІБө............................... 246,500 445,000 
Weight, drivers, IDES xai 6 217,500 445,000 
Tractive effort, ‘Ibs EC Y eeu d dd SA VAS PL Pee 49,699 105,000 
Diameter drives Ins о reds dE ЫЛА a Res 57 51 
Steam pressure, Ibs. . eee 210 220 
Cylinders, diameter, іп.............................. 23 26 & 41 
Cylinders, stroke, іп................................. 30 28 
Holler, diameter Приказа x 2x VA 8354 90 
Tubes, number aud Шле... veces irte Deva ев 493—2 446—214 
Tubes, length 2... eee 24 КҮЛ 14 ft. 6 in. 24 ft. 
т М Л 5ыҒ $1 RO Ала”) 12 99.55 99.85 
Heating surface, total, sg: Иол». себе + зт ones ne 4,045.5 6,629 


The average results of four runs with two class E-5 and eight 
runs with the Mallets (four with each) are as follows: 


Мә; of locomotive. реки akuten аА ева 2 1 
(CCIaüB ЧА wA Vosa TRI a4 а ан а E 5 
Туре................... Coc о но вое es вов о өше еее ее еее 2-8-0 0-8-8-0 
Cars in (тайй,%%%5»6%5-%5з5%%ғ4»%2-52%%%%%52%554553 44.8 45 
Handled. by равһет.<............-................. 30.3 30.1 
Actual tonnage of train sssini ел bora iem eS 2,279.3 2,276 6. 


* See AMERICAN ENGINEER, January, 1907, page 22. 


Coal burned рег 1,000 ton пев................... .349 .196 
Cost per 1,000 ton miles.......... M DEEP RD LS .768 .431 


* E 5 pushers used а mixture of pea 50 per cent., buckwheat 40 per cent., 
soft 10 per cent. The Mallets used a mixture of pea and soft which aver- 
aged, pea 48.75 per cent., soft 51.25 per cent. 


Growth of Pension Systems.—With the beginning of the 
year, 165,000 railroad employees have been added to the 500,000 
in this country to whom pension plans aiready apply. This large 
increase is due to the action of the New York Central and Rock 
Island lines, which have announced the installation of pension 
departments. Тһе latest government report оп the number of 
railroad employees puts the total for the country at 1,672,074. 
Of these approximately 665,000, or about 40 per.cent., serve the 
roads which have pension systems. Companies that now bestow 
pensions on employees are the New York Central, the Rock 
Island, the Pennsylvania, the Buffalo, Rochester and Pittsburgh, 
the Chicago and Northwestern, the Illinois Central, the Santa 
Fe, the Union Pacific, the Southern Pacific and its affiliated 
lines, the Lackawanna, the Baltimore and Ohio, the Atlanti: 
Coast Line, the Reading, and Jersey Central. 
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REINFORCED CONCRETE COALING STATION 


SOUTHERN RAILWAY. 


Fellowing out the recent engineering practice of utiliz- 
ing reinforced concrete in large structures, there are at 
the present time a number of coaling stations in service in 
different parts of the country constructed in this manner. The 
service obtained from all of these has beer. very satisfactory and 
seems to indicate that this form of construction is particularly 
well adapted to structures of this kind located at railroad termi- 
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bodies the feature of weighing the coal before it is delivered t» 
the locomotive, which has lately come into extensive use on the 
Santa Fe lines.* Coal is delivered to the locomotives оп two 
tracks, each of which is served by two то ton weighing hoppers 
supported on Fairbanks platform scales, as shown. In this par- 
ticular station the entire pockets, as well as the scale beams, are 
built of reinforced concrete. 
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ELEVATION OF REINFORCED CONCRETE COALING STATION— SOUTHERN RAILWAY. 


nals where they are almost continuously exposed to the smoke 
and gases so destructive to steel. 

It is easy to see that the depreciation on the structure itself 
where concrete is used is very small and in most cases can be 
neglected, resulting in no expense whatever for maintenance, 
while with wood or steel construction or a combination of the 
two, the maintenance charge is large, as is also the depreciation. 

An example of this type of coaling station, located at Ashe- 
ville, М. С., is shown in the illustrations. A structure of this 
kind not only presents a very pleasing appearance, but it has the 
additional advantage of being fireproof, a very important con- 
sideration for buildings at railroad terminals. 

This station was erected for the Southern Railway Co. and 
is of the mechanical type with 1,000 tons capacity. It also em- 


The foundation for the structure consists of solid concrete 
piers extending 13 ft. below the top of the rail of the coaling 
track and resting on wood piling driven to solid rock. Reinforced 
concrete is used throughout the remainder of the structure in 
every possible place. The main coal storage pocket without the 
scale pockets has a capacity of 960 net tons, and the four scale 
pockets have a capacity of 10 tons each. 

Coal is delivered from the main overhead pocket to the scale 
pockets by gravity, the flow being controlled by under cut gates 
in the hoppered floor of the former. The scale pockets are pro- 
vided with drop gates and steel aprons for delivering the fuel to 
the two tracks running underneath the building. 

There is an overhead wet sand storage pocket in the same 


* See AMERICAN ENGINEER, May, 1910, p. 161. 
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structure with a capacity сі 100 net tons. In connection with 
this the compressor room, sand drying room, elevator housing, 
machinery supports and roof are constructed of reinforced соп- 
crete, 

The concrete for the main structure above the foundation con- 
sists of one part Portland cement, two parts granite screenings, 
and four parts of broken stone; while that used in the foundation 
consists of one part cement, three parts sand, and five parts 
broken stone. The reinforcing throughout consists of Johnson's 
corrugated steel bars. 


COAL HANDLING MACHINERY. 


Coal is delivered to a 15 by 20 ft. receiving hopper located 
underneath the receiving track and is carried to the elevator by 
an automatic loader, which insures the proper amount of coal 
being delivered to each bucket of the elevator, The elevator and 
conveyor, which carries it up and distributes it to the overhead 
pocket, consists of "V" shaped buckets mounted on a steel roller 
chain and has a capacity of 100 net tons per hour. The power for 
driving the elevator is supplied by a 30 b.p. alternating current 


А SOLID CONCRETE COALING STATION, 


motor located above the main pocket and connected to the driving 
shaft by a leather belt. 
SAND HANDLING MACHINERY. 


Wet sand is shoveled into a small receiving hopper located on 
the outside wall on a level with the top cf an ordinary gondola 
car, and then elevated to the wet sand storage pocket by a cen- 
trifugal discharge elevator, consisting of a rubber belt with 
small malleable iron buckets. The capacity of the elevator is 10 
tons per hour. 

The sand drying room is directly under the wet sand pocket, 
so that the sand is delivered by gravity to a steam dryer in the 
drying room. After being dried and screened, it is delivered to 
a sand drum, also located in the same room, from which it is 
finally elevated through a four inch pipe to the overhead dry 
sand storage bin by means of compressed air. 

A small compressor connected by a belt to a 5 h. p. motor, both 
of which are located in a separate house on the ground level, 
supplies the compressed air for this elevating scheme. The dry 
sand bin is equipped with two sets of outlet fixtures and spouts 
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so that locomotives on either of the coaling tracks may be 
supplied. | 

The entire coaling station, including foundations and equip- 
ment, was designed and erected by Fairbanks, Morse & Со., all 
the machinery and appliances being products of their factory. 
The station has been in successful operation since January, 1907. 


WHY MANUFACTURERS DISLIKE COLLEGE 
GRADUATES, * 


The central idea that the boy gets at college is training, train- 
ing of the mind, storing the mind full of things. Now I say, 
without the slightest hesitation, that for success in life, intel- 
lectual training comes second or third. Without the slightest 
question, character comes first; good sense, second, and intel- 
lectual training third. The entire emphasis of the college life is 
on intellectual training. As long as the man commits no offense 
which sends him to jail, it is very little of the business of the 
management of those universities what those boys do. 

What is the remedy for these faults? I do not believe there 
1s any panacea for all faults, but I do believe that there is a 
great palliative possible. I believe that every young student in 
our colleges, from the student who intends to be a minister, on 
the one hand, to the mechanical engineer, on the other hand, 
should leave college at the end of the freshman year and spend 
at least one year in actual hard work in a shop of some kind. I 
say shop, because he will be certain to be under careful and 
constant supervision when working in a shop as a workman, 
alongside workmen. 

I would not send them there with the idea of getting intel- 
lectual training. If they do, it is a mere incident. I would send 
them there mainly for the purpose of giving them a real look at 
life’s work and give it to them early enough so as to affect the 
last three or four years of their college life. When they start 
work in a shop, under good rigid discipline, they then begin to 
get the character training, which is almost entirely lacking at 
college. They then begin to learn the great lesson of life, that 
almos* nine-tenths of the work that every man has to do is 
monotonous, tiresome and uninteresting. Then they start to 
develop the character which enables them to do unpleasant, dis- 
agreeable things. This is the greatest training, to my mind, 
which they get in the shop. They learn that life is made up 
mainly of serving other people, not that the world is there to 
teach them something new. I think that almost invariably they 
start into the shop with the common idea, “Now I am here to 
learn something, to get something in this shop that is going to 
be a fine engineering education for me.” They fail at once, for 
there is no great intellectual training іп the shop. Many of 
them cannot stand the monotony and fail to get the real character 
training that comes from that work. 


* Extract from the discussion of Frederick W. Taylor before the Society 
for the Promotion of Industrial Education. 


LocoMoTIVE TESTING PLANT, UNIvERSITy oF ILLINo1s.—Upon 
the recommendation of Robert Quayle, Superintendent of Mo- 
tive Power and Machinery, the locomotive testing plant of the 
Chicago & North-Western Ry. has been presented to the Uni- 
versity of Illinois. It is understood that the plant will be held 
by the university pending the construction of its proposed trans- 
portation laboratory. The testing plant was designed under 
the general direction of Mr. Quayle, aided by E. M. Herr. The 
drawings were developed under the immediate direction of E. 
В. Thompson, now Supt. M. P. and M. of the C., St. P., M. & О, 
but who at that time was chief draftsman for the C. & N. W. 
The proceedings of the Master Car Builders’ Association will 
show that this plant was an important factor in the develop- 
ment of several committee reports dealing with the design of 
exhaust pipes, steam passages, draft pipes and stacks. It is 
announced by Dean Goss, of the College of Engineering, that 
the plant at the university will constitute a portion of the equip- 
ment of the School of Railway Engineering and Administration, 
and that when installed it will be operated under the immediate 
direction of Professor Edward C. Schmidt. 


MACHINING А LOCOMOTIVE ROCKER SHAFT 


CHAS. D. CHANDLER. 
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The accompanying illustrations are taken from a modern and 
recently equipped Western railroad shop in which the variety 
and adaptability of the machine tools are considered quite com- 
plete for any and all lines of work relative to the repair and 
maintenance of the class and style of power in use. 

There are in service on this railroad a number of Walschaert 
valve gear engines using rocker shafts with arms extending 
in the same direction and also with inward projecting bosses 
and fork ends. In the natural course of service and wear it 
was found necessary to “true up” the shaft bearings, for which 
operation it was discovered that no engine lathe in the shop had 
the proper swing and a sufficiently narrow tool rest and cross- 
slide to permit of any travel of the carriage between the re- 
volving arms. The marked success with which this was even- 
tually accomplished is well shown by the pictures of the dif- 
ferent styles of shafts mounted on centers and being machined 
in a vertical turret lathe. The merits of the lathe feature of 
this arrangement are quite decidedly evident in this case by 
using one of the turret face holes for a center virtually con- 
forming to the ordinary engine lathe tail stock, the other center 
being in the table or face plate which corresponds to the head- 
stock to which are also secured the bolts for driving the shaft 
around. 

If the reader will now turn the bottom of the picture to the 
left hand, the similarity to all lathe conditions will be quite 
apparent. With the shaft accurately and securely centered, the 
narrow side head is then most advantageously brought into use, 
with relatively the same effect as that of the ordinary lathe car- 
riage and tool post. The shaft is relieved undersize just in the 
center, thus leaving a bearing portion about 4 or 5 inches long 


MACHINING ROCKER ARM ON SULLARD VERTICAL TURRET LATHE. 


to be trued up, which can be turned full length with one tool 
setting by using the narrow side head. 

The boxlike section and liberal bearings of the side head make 
this a very rigid operation, favorable also to which are the 


short heavy centers just permitting the arms to pass under the 
crossrail. 

While the above is submitted as somewhat of a novelty, it 
strongly emphasizes the increasing utility of the modern tool 


ANY TYPE OF ROCKER CAN BE MACHINED WITH EQUAL FACILITY. 


and its possibilities when local conditions are given a little study 
and careful attention. The machine on which the above was 
accomplished is a 36-inch vertical turret lathe built by The Bul- 
lard Machine Tool Co. 


RECORD FOR REPAIRING LOCC MCTIVES, 


The Sayre shops of the Lehigh Valley Railroad are said to 
have established a new record for repairing locomotives. This 
record covers a period of seven months from September 30, 
1909, to May т, 1910, during which time one repaired locomotive 
was turned out every 3% working hours. The force of em- 
ployees at this shop includes 1,000 men in the locomotive depart- 
ment, 450 in the freight car department, and 150 on passenger 


cars. The work done in the locomotive department during the 
period mentioned is given in the following table: 
s Hrs. Worked 
New Back Flue- Engines, Hours Per Engine 
Month Rebuilt. Firsboxes. Sheet. Total. orked Repaired. 
Oct. 1909.55 a 5 6 50 168 8.4 
Now. ое | 4 5 47 152 3.2 
Рес, “ 1 4 5 52 184 3.5 
Тап., 1910 1 6 5 58 168 3.2 
Feb, “ 1 8 6 41 153 3.7 
Mar. 1 4 5 47 198 4.2 
Apr, “ 9 6 11 61 212 3.3 
Total. 7 52 45 851 1,235 3.5 


Power CoNsuMED BY MACHINE Toors.—A graphic recording 
wattmeter in circuit with the motor on a tool not only tells the 
actual power consumed by the machine, but also shows whether 
the tool is operating at its maximum rate, by registering the time 
of unproductive cycles or the length of time the tool is idle; and 
by analysis, the cause of the lost time may be discovered and 
result in a change of conditions with a corresponding increase in 
production. Poor lineshaft alignments have been detected by 
watching the integrating wattmeter. Many shops are paying 
dearly for lack of attention to alignment of shafts, etc.—Chas 
Fair before A. S. M. E. and A. I. E. B. 
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DRIVING BOX WITH REMOVABLE BRASS, 


А design of driving box with removable brass and arranged 
for carrying a large amount of grease in a cavity above and 
around the brass, has been in use on the Wabash Railroad for 
over a year, giving results that are in every way satisfactory. It 
was designed and has been patented by L. K. Smith, assistant 
master mechanic at Moberly, Mo. 

The removable brass has a flange on the inside which sets in 
a recess in the box and is slightly tapered toward the outside 
on the lower faces. It is held in place by the heavy cellar which 


DRIVING BOX WITH REMOVABLE BRASS DISMANTLED. 


is dovetailed into the box at the bottom and bears against the 
tapered face of the brass at the top. This cellar is drawn up 
and held in place by two studs on the inside of the box. The 
lugs on the cellar and arrangement of the studs are clearly 
shown in the illustration. When the ce!lar is drawn into place 
the brass is securely held and has a bearing on the box on all 
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its upper surface except where the latter is cored out for the 
grease cavity. There are no studs or other fastening for secur- 
ing the brass in place and it is easily possible for one man to 
remove and replace a brass under a loccmotive in one hour. 
An original scheme is employed for a lubrication reservoir of 


DRIVING BOX WITH REMOVABLE BRASS ASSEMBLED. 


capacity sufficient to last from one shoping to the next under 
ordinary circumstances. This consists mainly of a large cavity 
in the box above and around the brass which is filled with grease 
as will be explained later. The brass is provided with grooves 
in the usual manner and openings from each communicate with 
the reservoir. Under the journal there is a corrugated steel 
sheet held up against the axle by two small coiled springs seated 
in the cellar. This plate stands away from the journal at the cen- 
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DETAILS OF DRIVING BOX WITH REMOVABLE pRASS. 


voir. The grease is fed to the 
journal automatically by expan- 
sion, when the engine is in motion. 


It is reported that the Santa Fe 
intends to convert all passenger 
locomotives running between Kan- 
sas City, Mo., and Newton, Kan., 
to oll burners. 
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EXTERIOR AND INTERIOR VIEWS ОЕ A PRIVATE САК LUILT FOR THE PRESIDENT ОЕ THE ARGENTINE REPUBLIC. 
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PRIVATE CAR FOR SOUTH AMERICA. 


An unusually luxurious private car has recently been delivered 
to the President of the Argentine Republic by the Metropolitan 
Amalgamated Railway Carriage and Wagon Co, of Birming- 
ham, England. This car will be exhibited at the Buenos Ayres 
centennial exposition. 

In several particulars novelties of design have been incorpo- 
rated in this structure that improve its general appearance and 


Wash Basin 


clearly and well illustrates the exceptional facilities afforded. 
This is particularly noticeable in the president’s bedroom, which 
measures 7 ft. 3 in. by 12 ft. 6 in. and is adjoined by a 6 by 7 ft. 
bathroom. The car measures 76 ft. 6 in. over end sills and has 
a width of ro ft. 6 in. It is carried on two 6-wheel steel trucks, 
special care being given to the easy riding qualities. 

It is really to the interior and exterior finish that special at- 
tention is drawn, and in these particulars it excels anything that 
Газ ever been on exhibition. Beginning with the observation 
room, which is finished in hand carved mahogany, painted white 
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PLAN OF CAR SHOWING ARKANGEMENT OF QUARTERS. 


also increase the available space. This is particularly noticeable 
in the case of the entrances, which are in the center, the doors 
being set back about 18 in. from the outside faces of the car, 
the sides of the body being curved in to meet them, while the 
roof is taken straight through and forms a canopy over the 
steps. Another attractive feature is the rounding of the ends 


PRESIDENT'S BATHROOM IN PRIVATE CAR. 


and the location of the windows on the corners, permitting ап 
exceptionally broad view from the observation room. 

Since the car does not include dining facilities an opportunity 
has been given to provide unusual space for sleeping rooms and 
bathrooms. The floor plan shows the general arrangement 


and paneled with green silk and includes a fireplace with a mar- 
ble hearth and fittings, the same elegance is carried throughout 
the whole car. In this section the furniture is of the best Span- 
ish mahogany upholstered in dark green leather and the floor 
is covered with thick green pile carpet. One of the illustra- 
tions shows part of the interior of this room and in another is 
shown the president's bedroom and bathroom. In all of these 
the artistic electric light fixtures and the particularly pleasing 
arrangement of the ceilings are evident. In the bedroom the 
panels and carpet are of a deep blue. In the bathroom the walls 
and doors are paneled up to the window sills in marble and 
the fixtures are nickel throughout. The remainder of the car is 
finished in a similar manner, the study being finished in red. 

On the exterior, the car is sheathed with steel and painted an 
1уогу white, decorated in blue and gold. Тһе window frames 
are of brass, which is polished and the underframes and trucks 
are painted in a light gray. The car carries two axle generators, 
large water tanks, etc. | 


LOCOMOTIVE CRANE IN STOREHOUSE YARD. 


A most useful piece of machinery is a locomotive crane, which 
can be used for many purposes. 

First, in unloading piling and lumber from open cars. I find 
it costs $6 per car to handle by hand where cars must be moved 
by hand back and forth to properly assort them on ways of their 
respective lengths. This same work can be done with a crane 
for $1.40 per car, or a saving of $4.60. 

Car and engine bolsters cost to handle by hand $5 per carload 
of seventy-five; these can be handled by locomotive crane for 75 
cents, or a saving of $4.25. 

One hundred 4% x 8 axles—by hand $5.50, by crane $1.50, sav- 
ing of $4. Mounted wheels to axles—by hand 75 cents per car, 
by crane 17 cents, saving 58 cents. These are only a few instances 
for which the crane can be used, but it is not necessary for me 
to enumerate further. 

I also find in handling scrap that the cost by hand for an 
average of 100 cars is $7 per car; with the crane it is $2.83, or a 
difference of $4.37 in favor of the latter. 

The same saving can be accomplished in loading piling and 
heavy lumber.—J. F. Slaughter at the Storekeepers’ Convention. 


Кар ConcreTE Worx.—Working on the concrete foundations 
of the new locomotive shop of the Boston & Maine Railroad at 
Sommerville, Mass., the Aberthaw Construction Co. installed 
about 2,000 yards of concrete at a total cost of $1.36 per cu. yd. 
This low cost on a job of this size was possible because of the 
erection of a complete construction plant for the work, although 
it was in operation only about five weeks. 
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COALING WITH LOCOMOTIVE CRANES 


In 1905 the Grand Rapids & Indiana Ry. started the use of 
locomotive cranes for handling fuel at some of its coaling sta- 
tions. The experience since that time has been entirely satis- 
factory and such as to indicate this to be the most efficient sys- 
tem for stations handling from 300 to 400 tons a day. 

А 600-ton pit is provided at these stations into which the coal 
from hopper cars is emptied. Other types of cars are emptied 
by the bucket direct. From either 
thesc cars or the storage pit, the fuel 
is transferred by the crane to either 
the tender or to a series of elevated 
5-ton hoppers seen on the left in one 
of the illustrations. From these hop- 
pers locomotives can be coaled 1 any 
time without delay or at times when 
the crane is engaged in handling cin- 
ders. 

This arrangement eliminates many 
of the objections mentioned in the 
discussion of locomotive cranes for 
this service in the series of articles 
on Locomotive Terminals which ap- 
peared in the January, February and 
March issues of this journal. These 
briefly were: Use of cars for stor- 
age, damage to car equipment and 
delay to locomotives in taking coal. 
In this case, there is no damage pos- 
sible to the hopper cars which of 
course form a large proportion ot 
the supply, and no serious delay to 
any cars unless an unusual number 
of closed bottom cars arrive at one time. 

Two men form the entire force at these stations, one is the 
crane operator and the other a helper whose duties consist 
largely of shoveling coal from ends and corners of cars, keep- 
ing the grounds clean, etc. 

At one station a contract is made with the operator to handle 
all coal from cars or pit to locomotive tender for 3% cents a 


TYPE OF GRAB BUCKET USED ON LOCOMOTIVE CRANE, 


ton. At the Grand Rapids station during the month of March, 
1010, there were 6,506 tons of coal handled at an average cost, 
including repairs and supplies, of 4.8 cents per ton on the ten- 
der. The repairs and supplies amounted to but .8 cents per ton. 

Brownhoist 10-ton cranes are used at these stations, being 
equipped with 54 cu. ft. two rope, grab buckets. These cranes 


are arranged for very high speed in operation and are especially 
suited for this work. They have 35 ft. booms and a radius of 
from 15 to 35 ft. 


One of the illustrations shows the bucket at 


LOCOMOTIVE CRANE FILLING ELEVATED COAL HOPPERS. 


close range. This type of bucket has been found to be particu- 
larly adapted for cleaning cars and can be hung either length- 
wise ог crosswise of the boom as desired by the operator. 


HOT-WIRE SYSTEM FOR TUNGSTEN LAMPS 


An ingenious scheme to overcome the brittleness of the tung- 
sten lamp filament when not burning was devised by E. M. 
Fitz, Electrical Eng’r. of the Pennsylvania Lines West of Pitts- 
burgh, in which he arranges to have a small current passing 
through the lamp when extinguished, which has been used by 
his road with great success. On cars using 63 volts (32 cells) 
the two end cells of the battery, giving 4 volts, are connected 
to the lamps when extinguished, which keeps the filaments at a 
faint dull red and makes them about as rugged as a carbon 
lamp. The lamps when lighted are connected to the remaining 
30 cells, 60 volt lamps (instead of 63) being used. This scheme 
is known as the “Hot-Wire System,” and is being patented. 
Recent figures show lamp lives of from 1,500 to 2,000 hours by 
this system. 

In practice it is found that the two end cells of the battery 
are no more exhausted than are the remaining cells, as one 
would at first suppose. This might occur, however, if the burn- 
ing hours were very short, the lamps being connected most of 
the time to the two end cells. On account of the lesser current 
taken from the end cells it is estimated that the lamps should 
burn an average of about three or four hours out of the 24 
to have all the cells exhausted to the same extent.—From “Train 
Lighting by Electricity" by Henry Schroeder—Proceed.ngs of 
the Richmond Railroad Club. 


Erriciency TEsts.—Over 300,000 efficiency tests were held last 
year by the Pennsylvania Railroad, resulting in the practically 
perfect record of all employees. The average number of tests 
each day was 820, and of the total for the year 99.75 per cent. 
were perfect. Many of the failures, however, were not such as 
could possibly cause an accident to the train. 
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HANDLING ENGINES* 


Н. Н. VAUGHAN. 


The desirability of pooling engines іп place of operating them 
by regularly assigned crews depends, in the writer's opinion, on 
whether the engines are engaged in passenger or freight service, 
and in the latter case, on the conditions which exist. 

PASSENGER SERVICE. 

Where traffic conditions admit of the engine making greater 
mileage than can properly be run by one crew, two crews as- 
signed to one engine, or three crews to two engines, will enable 
the engine to make as great a mileage as is desirable. On account 
of the comparatively short time occupied from terminal to 
terminal, the crews can usually make a round trip without hold- 
ing the engine longer than is required to handle it and prepare 
it for the return trip or to await its train. By using more than 
one crew to the engine, it is theoretically available on its return 
just as soon as though it were pooled. In practice, unless pool- 
ing is carried to the extent of sending out any engine on any 
train, certain engines are regularly used on certain trains or 
groups of trains, and it is comparatively easy to arrange the 
crews and engines so that a reasonable time may be allowed for 
repairs and yet ample service be obtained from the engine. 
When working with assigned crews it is of course usual to em- 
ploy some extra passenger men to take the place of the regular 
men, who are also available in case an extra trip is required from 
an engine on account of specials or extra sections of regular 
trains. Where regular scheduled trains have to be provided for, 
this system is as flexible and convenient as pooling and has the 
additional advantage in passenger service that the men run cer- 
tain trains regularly, and will consequently give better service 
than when handling a number of trains indiscriminately. 

Pooling in passenger service probably does not require much 
discussion. The system is not in extensive use and will presum- 
ably have few advocates. The writer would, however, state as a 
result of his experience with both pooled and assigned engines 
in passenger service, that he is most strongly opposed to pooling 
in this service and considers that Ғаг better results can be 
obtained from assigned crews. 


FREIGHT SERVICE. 

Here conditions are very different. The time is slow and a 
long time is occupied from terminal to terminal, so that crews 
may require a full allowance of rest on arrival, or may even 
have to be relieved on the road. Few, if any, of the trains run 
at regular hours, and in place of following a defined schedule, 
the demand for engines varies with the traffic. When business 
is heavy, engines are wanted as soon as they are repaired and 
ready for service, making it difficult, if not impossible, to select 
the engines in any particular order. By pooling, such difficulties 
may be more easily met, especially at large terminals. When 
engines are assigned the practice usually required by the agree- 
ment with the men is that engines shall be prepared and despatched 
in the order in which they arrive, but if the engine is ready its 
use may be retarded by the time required by the crew for rest. 
In pooling, both these objectionable conditions vanish. Ап 
engine may be turned at once if fit for service and thus rendered 
immediately available, and the movement of the men being 
entirely independent of that of the engines, the detention of 
engines at a terminal can be regulated by simply increasing or 
decreasing the number in the pool. 

Under such conditions, if pooling is not carried on in name, it 
will be in fact, simply because business cannot be handled unless 
engines are used without reference to the order of their arrival. 
Granted therefore that pooling is advantageous under these con- 
ditions, it should be done properly. All the features necessary 
to a successful pooling system must be employed, such as thor. 


* Presented before the joint meeting of the A. S. M. E. d I. M 
at Birmingham, England, July 25, 1910. xi м. Е. 


_and what must be looked after in due time. 


ough terminal inspection independent of the engine crews, and 
arrangements for handling tools and engine supplies, and caring 
for headlights, oil cups, etc. If pooling is resorted to when 
business is especially heavy, or when traffic is disturbed by 
storms or by other causes, without proper arrangements being 
made, the results are most objectionable. Under these circum: 
stances, the condition of the power will depreciate rapidly and 
the service rendered will be excedingly inefficient. The maxim 
is frequently stated, "If you pool, pool" and its wisdom has 
been demonstrated by experience. The real question about pool- 
ing is therefore whether there are conditions under which it is 
preferable to adopt the alternative practice, that of running 
engines with assigned crews. This depends on the results ob- 
tained from the two systems, which are in the writer's experi- 
ence as follows: 

Mileage.—It is possible to obtain somewhat greater average 
mileage per engine under the pooling system, but the increase 
does not exceed ten per cent. when traffic is being handled 
smoothly and without excessive congestion and delays. 

Repairs.—When running successfully under the assigned en- 
gine system, repairs are less than when similar conditions exist 
with pooled engines. A man running an engine regularly keeps 
up the smaller details and knows what work is required at once, 
His inspection re- 
ports are more reliable than those of a man who has had an 
engine for one trip only. As he has to run the engine next trip 
as well, he will handle it with greater care and avoid any action 
that will cause him trouble in the future. Men who have been 
accustomed to running pooled engines will not do all this at 
once, but they most certainly will if assigned to an engine for 
any length of time, and the difference is noticeable in engine 
houses where some engines are assigned and some are pooled. 

Engines are sometimes taken care of by the headquarters sta- 
tion system, the work required to maintain the engine in proper 
condition being done at the terminal designated as the home 
station, while at the other terminal the only work done is that 
necessary for the return trip. With this arrangement, even with 
pooled engines, the same crew will, if possible, make the round 
trip; but when they are changed, practically as much work is 
required at the away station as at the home station. The result 
is a considerable increase in the cost of repairs, for there is not 
as a rule very much difference in the cost at the home station. 

When the assigned engine system proves inadequate for traffic 
demands, the results change. Men will endeavor to book enough 
work against the engine to hold it until they have rested, and 
on the other hand engines are liable to be wanted before repairs 
that are actually required are completed. Under these condi- 
tions engines may be better and more cheaply maintained when 
pooled; but under normal conditions the writer's experience 
would show that with assigned crews the cost of running repairs 
may be reduced five to ten per cent. and better mileage obtained 
from the engines between shoppings. 

Еие.— is almost impossible to determine the fuel consumed 
by an engine on an individual trip, and consequently difficult 
when pooling to keep any record of the amount of coal used by 
different men. А record may be kept by engines, but it is then 
impossible to locate the responsibility for any excessive con- 
sumption. Тһе practical result is that on pooled engines, indi- 
vidual fuel records are of comparatively little use. With as- 
signed engines, while trip records may not be individually accu- 
rate, the average of several consecutive trips soon becomes so, 
as the variation of the amount of coal left on the tender, while 
important on one, is of comparatively small importance on a 
number of trips. There is no doubt in the writer's mind that 
individual coal records, whether by trip or by period, are an 
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important factor in obtaining economical results in fuel con- | 


He therefore regards pooling as a practice that may be neces- 


sumption, both from men and from engines, and һе ascribes the * sary under certain conditions, but that is certainly not desirable 


good results that have been obtained on the Canadian Pacific 
Railway largely to the careful way in which the records haye” 
been watched. 

Apart from the records, the familiarity of the men with the _ 
engines has an important bearing on fuel consumption. Most . 
engines vary slightly in the way they burn the coal, in the nature 
and intensity of the draft, and in the best position for the thróttle 
and reversing lever. Crews knowing an engine thoroughly learn 
about these peculiarities, while they do not when running a 
different engine each trip. One crew will obtain from an engine 
results that are impossible for another crew, and thus the result 
with assigned crews is a tendency to higher efficiency than when 
every engine has to be drafted and 
adapted to do the work with the 
poorest crew on the division. It is 
only necessary to watch the differ- 
ence in the way an engine is handled 
by a regular crew and by a pooled 
crew, to realize the advantage of ће. 
former, and important results have 
been clearly shown with the same 
men and engines, on divisions where 
the two systems have been in effect. 

Service.—The remarks that have 
been made in connection with repairs 
and fuel apply with almost equal 
force to the class of service obtained 
from the engines, with reference to 
failures, breakdowns and ability to 
make the time required. А crew 
that knows the engine will get more 
out of it than one that does nor. 
They will notice any difference in its working and will take 
more interest in getting any defect rectified. They will keep 
their equipment in better condition and will pay more attention 
to bearings which show signs of heating, etc. All these condi- 
tions lead to better and more efficient service. 

Engine House Expenses.—Inspection, the care of tools, the 
filling of lubricators, headlights and cab lamps, are commonly 
looked after on assigned engines by 
the crews. When engines are pooled 
this work has to be done by the en- 
gine house force. At a large ter- 
minal this expense is not large, but 
when the number of engines handled 
is small, it is difficult to arrange the 
duties of the men doing this work 
to prevent its becoming а serious 
item. Conditions vary on different 
roads in this respect, but the fact re- 
mains that this work is not in any 
way burdensome to men having a 
regular engine, while it is burden- 
some if they are required to prepare 
a different engine each trip, and con- 
sequently they object to it very 
strongly. In the majority of cases 
this work constitutes an additional 
charge on engines that are pooled. 

CONCLUSION. 


In conclusion, the writer considers that in passenger service 
pooling is objectionable under any conditions and should ре 
avoided if possible. 

In freight service, pooling is advisable if conditions are such 
that engines cannot be run with assigned crews, and probably on 
divisions where business is so heavy that sixty engines per day 
or over are despatched from the terminal; but the writer’s ex- 
perience is that where assigned crews can be used on engines, the 
cost of repairs, the amount of fuel consumed, and the class of 
service obtained, will all be more satisfactory. 


if the alternative system can be satisfactorily carried out. 


. DEMONSTRATING MODEL TO SHOW EFFECT OF 
GRADES ON WATER LEVEL. 


For the purpose of instructing engineers as to the effect on 
the water level in the boiler of ascending or descending steep 
grades, a very ingenious model has been originated on the Atchi- 
scn, Topeka and Santa Fe Railway. These models will be dis- 
tributed at the various division points where the road foremen 
will give demonstrations to the engineers, who will also be 
encouraged to use it t thémselves whenever they desire. 
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MODEL SHOWING LOCOMOTIVE ON LEVEL TRACK, ONE GAUGE OF WATER. 


The model includes a frame supported at its center of gravity 
in such a manner that it may be swung to various positions and 
secured in any desired position. This frame carries a blue print 
showing the section of a locomotive boiler. Several different 
frames have been provided, each frame carrying a different 
boiler, a sufficient number being included to cover the principal 
classes of locomotives on the system. 
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SHOWING EFFECT ОЕ 3.5 PER CENT. GRADE ON THE WATER LEVEL OF А BOILER WITH ONE GAUGE 


ON THE LEVEL. 


Attached to the swinging frame is an indicator arrangement, 
the pointer traversing a scale which shows the grade that à 
locomotive would be ascending when the boiler model is ad- 
justed at a certain angle. This is arranged to show а grad? 
from zero to four per cent. Inasmuch as there are a numbe: 
of heavy grades on several sections of the Santa Fe system, and 
while 21 per cent. is by no means uncommon, there are several 
grades over 3 per cent., and some 3% per cent., the limit of 4 per 
cent. shown on the model is not unreasonable. 

The frame carrying the blue print, as well as the indicating 
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mechanism, is supported by a wooden frame that permits it to be 
moved as desired and locates it at a convenient height. This 
{гате also carries an adjustable mechanism holding a wire 
representing the water level which stretches across in front of 
the boiler chart. The mechanism (the photographs show ап 
earlier arrangement) which carries this wire 15 so-constructed 
that it will be level at all times and permits it to be readily 


.. 


the material foe the copper box will be a maximum of sixteen 
times that for a steel box. Allowance, however, has to be made 
for the value of the scrap coppe1, which locally was stated to be 
75 per cent., and allowing 5 per cent. of this for the steel scrap, 
this reduces the ratio of the cost of the copper plate to about 
five times that of the steel. As regards the labor cost of making 
the box, this is in favor of copper. Being the easier metal to 
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DETAILS OF MODEL FOR DEMONSTRATING THE EFFECT OF GRADES ON THE WATER LEVEL. 


adjusted at any height above the crown sheet or at any gauge 
of water. 

One of the illustrations shows the boiler on a level track, or 
zero per cent. grade, with one gauge of water in the boiler. On 
this the depth of water at any point can be readily seen and meas- 
ured. Another photograph shows the locomotive descending a 
3% per cent. grade and the level of the water which showed 
one gauge when locomotive was on the level. The bare crown 
sheet resulting is very strikingly illustrated. The effect when 
ascending the same grade or of going up or down any grade can, 
of course, be shown equally well. 

This model was originated by W. F. Buck, Superintendent of 
Motive Power, and the details were designed and the models 
constructed under the supervision of M. H. Haig, mechanical 
engineer at Topeka. А patent has been applied for covering the 
idea and the construction. 


COPPER VS. STEEL FOR LOCOMOTIVE FIREBOXES. 


In a paper on this subject read by H. B. Lake, chemist to the 
Western Pacific Railway, before the Western Canada Railway 
Club, the author stated that sheet copper weighs one-eighth more 
than sheet steel Assuming the price of steel at 3 cents and 
copper at 21 cents, then copper costs seven times as much as 
steel, and as the thickness of the sheets of copper used in a fire. 
box is generally about twice ihat for steel, the initial cost of 


work, it induces less wear and tear on tools, and in addition 
the time required to make the copper box is less. Where cost 
of labor bears a high ratio to cost of material then this factor 
will increase in importance. 


The possible life оғ {Һе two fire-boxes depends largely on 
local conditions. The life of copper boxes on English roads 
is about ten years, or the equivalent of about 800,000 miles, 
and copper tube plates last about five years in hard, constant 
service at high pressure. Steel boxes, under similar conditions, 
gave a life of only one year, or about 80,000 miles, before re- 
quiring repair, and on a certain section of the Canadian Pacific 
Railway, where the water supplied is of medium quality. 
the side sheets of steel boxes in new engines required renewal 
inside twelve months, or after running about 45,000 miles. 
Hence the labor expended in making steel boxes was as much, 
or more, than in making copper boxes, and totally, with labor 
for repairs, it was safe to assume that it was five times as great. 
Where labor costs as much, or more, than the material used 
in the box, this reduces the relative cost of the two boxes to 
about the same figure. This reduces the considerations to the 
relative time engines fitted with either kind of box would 
spend in the shops directly consequent to the copper or steel 
fire-box. Evidently, if а steel box required more frequent 
repair, the comparison would be in favor of copper. 

Another important consideration is the greater reliabilit; 
of one material by which engine failures, or delays, might b 
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less than with the other. Copper is more resistant to corrosion 
than iron, being higher in purity than mild steel, and electrolytic 
copper, while equally as ductile and tenacious as that produced 
by smelting and rolling, is even purer. 

As to tensile strength, copper is almost equal to very mild 
steel, and in ductility very much higher. It is, therefore, less 
physically damaged by the punishing operations of riveting and 
beading than steel, and makes « tighter and more tenacious joint 
than steel with the tubes or flues. 

In conclusion, the author stated that the initial cost of a 


copper fire-box was much higher than steel. The life cost, allow- 
ing for the value recovered on the scrap copper, of copper and 
steel, was about equal. Copper sustains mechanical work better, 
and makes stronger and tighter joints than steel It takes up 
sudden fluctuations in temperature more quickly and uniformly. 
Copper offers greater resistance to corrosion than steel  There- 
fore, engines fitted with copper fire-boxes should spend less 
time in shop directly consequent to fire-box trouble, and be less 
liable to failure on the road from leaking of stays and tubes and 
cracking of plates. 


FREIGHT 


(2-6-6-2 TYPE) AND PASSENGER (4-6-2 TYPE) 


LOCOMOTIVES FOR A LOW GRADE LINE 


CAROLINA, CLINCHFIELD AND OHIO RAILWAY. 


M 


Running almost directly north and south from Elkhorn City, 
Ky., to Spartanburg, S. С., and passing through sections of 
three other states, the Carolina, Clinchfield and Ohio Railway 
has been constructed largely for handliug coal from the West 
Virginia fields. Тһе line is built in the most modern manner 


throughout, with no hesitating at expensive cuts and tunnels or 
extensive trestle work to obtain the straightest line with a mini- 
The result is that, opposed to loaded traffic, the 


mum grade. 


chased last year from the Baldwin Locomotive Works in order 
to determine accurately the possibilities of the Mallet under the 
local conditions. That locomotive weighs 342,000 lbs. of which 
330,000 lbs. is on driving wheels, it being of the 2-6-6-2 type. 
It has been found that it will. very comfortably handle a train 
of 4,000 tons, and the result of its service has been so satisfactory 
that the road is now receiving from the same builders ro more 
Mallet compounds, which, while not excessively large, are some- 
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IOWERFUL FREIGHT LOCOMOTIVE BUILT AT BALDWIN’S FOR THE CAROLINA, CLINCHFIELD AND OHIO RY. 


maximum grade is but one-half of one per cent. and the sharpest 
curve on the line is 8 degs. 

A road of this character handling principally a commodity 
like coal permits trains of large tonnage to be moved unbroken 
from one end of the line to the other and offers apparently 
almost ideal conditions for the general use of articulated com- 
pound locomotives, and it is this type that is being generally 
purchased as the road begins to handle the tonnage for which 
it was designed. 

An experimental locomotive of the articulated type was pur- 
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THREE PASSENGER LOCOMOTIVES OF EXCEPTIONAL CAPACITY WERE 


what more powerful than the experimental engine. In the 
same order were also included three passenger locomotives of 
tke Pacific type. 

Practically no novelties or unusual construction has been ım- 
cluded in the design of the freight locomotives. They are also 
of the 2-6-6-2 type and have 57 in. drivers. While the boiler 1: 
very large, it is not as long as many of those recently turned 
out by the same builders, and does not include a feed water 
heater or separable joint. А Baldwin superheater has been 
installed in the front end and acts as a reheater between the 
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high and low pressure cylinders. An examination of the ratios 
shows the steam making capacity to be ample and the propor- 
tion of the grate area to heating surface to be well suited for a 
first class grade of coal, such as will be available in this district. 

In general the design follows very closely what might be called 
standard practice, if it be conceded that the Mallets have reached 
a standard. The boiler is equipped with a radial stay firebox, 
which has 404 flexible staybolts grouped in the outside rows on 
the sides and back, and in the upper corners of the sides. Flex- 
ible stays are also used in the triangular areas in either side of 
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diameter. Those оп the high pressure cylinders have inside ad- 
mission, while the low pressure have outside admission. А flat 
plate type of relief valve is applied to the top of the steam chest 
in a manner customarily used by these builders. The valve gears 
are controlled by a Ragonett power reversing gear, the reach 
rod between the high and low pressure reversing shaft being 
carried along the center line of the locomotive, with a universal 
joint at the high pressure cylinders. 

The frames are of cast steel 5 in. in width and the arrange- 
ment and construction is the same as customarily used by the 
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BOILER OF THE PASSENGER LOCOMOTIVES. 


the throat sheet. The dome is placed on the center of the three 
rings of the barrel, and is directly above the high pressure cyl- 
inders; 448 2% in. flues, 21 ft. in length in an 86 in. diameter 
shell permits a very liberal width of bridges and satisfactory 
general arrangement. This gives a heating surface in the tubes 
Of 5,519 sq. ft, the total heating surface being 5,752 sq. ft. or 
73.8 sq. ft. per square foot of grate area. 

The boiler is supported on the rear frames by means of a plate 
at the back end of the mud ring and :liding bearings on the 
front in the usual manner. Ц is also supported at the high 
pressure cylinders, the distance from the center of the cylin- 
ders to the íace of the throat sheet being то ft. 45$ in. 
There is further a plate support at the high pressure guide yoke, 
which is about 28 in. ahead of the throat sheet. On the front 
frames there is but one actual support, which is located midway 
between the second and third drivers and 92 in. ahead of the 
joint, which is in the builder's customary location on the center 
line of the high pressure cylinders. This sliding bearing is ar- 
ranged in the usual manner with a renewable friction plate, its 
suríace being 19 in. above the top of the frames. The centering 
springs for the front group are located midway between the first 
and second drivers of this group, 64 in. ahead of the bearing 
plate. This point, while normally clearing one-half inch, сап 
take a bearing in case of necessity and relieve the main bearer 
to some extent. 

High pressure steam is carried from the dome to the top of 
the high pressure valve chest through outside pipes in the cus- 
tomary manner. The exhaust from these cylinders is led for- 
ward through two pipes along the outside of the boiler to the 
connection with the reheater in the front end, the arrangement 
being similar to that used on the Southern Pacific locomotive 
( see AMERICAN ENGINEER, May, 1909, page 181). From the re- 
heater it passes downward through a pipe having two ball and a 
sliding joint to a passage in the frame casting on which the low 
pressure cylinders are supported. From here it goes to the cyl- 
iriders through two short elbow pipes. Тһе exhaust opening 
from these cylinders is just above the steam inlet and elbow 
pipes carry it forward ahead of the cylinders, where they unite 
into a T shape casting and the return is made through a flexible 
connection to the exhaust nozzle. The carrying forward of the 
exhaust line in front of the cylinders was made necessary by 

the very short distance between the center of the low pressure 
cylinders and the exhaust pipe—about 44 in. Piston valves are 
«ased throughout, they being of duplicate design 15 in. in 


builders for this type of locomotive, which has been illustrated 
very thoroughly in these pages. 


PASSENGER LOCOMOTIVES. 
Three very powerful Pacific type locomotives comprise the 
order for passenger engines, being delivered with the freight 
engines. 


These locomotives have a theoretical tractive effort of 
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SECTIONS ОЕ BOILER. 


37,000 lbs, which is unusually large for a passenger locomotive 
and is obtained by the use of 69 in. wheels and a 30 in. stroke. 
A large theoretical tractive effort on a passenger locomotive, or 
in fact on any locomotive, is meaningless unless it is backed up 
by sufficient boiler capacity to make it available at other than 
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very low speeds. This feature in this case is well taken care of 
not so much by the actual amount of heating surface as it is by 
the large size of the boiler and the liberal spacing of the flues. 
Тһе В. D. factor of 625 and a ratio of heating surface to cylin- 
der volume of 283 do not clearly indicate the probable steam 
making capacity of the boiler. When it is considered that this 
boiler is 74 in. in diameter at the front end, is of the extended 
wagon top type, and measures 83% in. а! the connection to the 
fire box, and that it contains 317 2% in. tubes, 21 ft. in length, it 
is evident that with a good grade of fuel it will be possible to 
make and free all the steam necessary and that the steam stor- 
age space is sufficient to furnish a reasonable' dry supply for 
the cylinders. The fire box is somewhat similar to the Mallet 
locomotives, although it has not as wide a grate. Тһе side 
sheets are practically vertical and there are 386 flexible stays 
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ger capacity. Тһе trucks for both are of the arch bar type, 
the passenger engines having steel tired wheels, while the freight 
tenders have been fitted with solid rolled steel wheels. The 
freight engines have a 10,000 gallon tank and a capacity for 15 
tons of coal, while the passenger engines have an 8,000 gallon 
capacity tank and 14 tons of coal. 

The general dimensions, weights and ratios are given in the 
following table: 


GENERAL DATA, 


Жүре- ои а dO BONN ЕЧ 2-6-6-2 4-3-2 
ЕНЕ и Bit. Coal Bir. Сал! 
T'ractive- effort се аа ee kA Se eae 77,600° Ibs. 37,000 lbs. 
Weight in working огдег................... 378,650 Ibs. 233,050 1h: 
Weight on (4гіуеге......................... 825,850 Ibs. 152,900 ibs. 
Weight on leading (гасЕ..................... 24,600 lbs. 42,750 lb: 
Weight on trailing (гиск..................... 28,200 Ibs. 37,400 Ibs. 
Weight of engine and tender in working order..550,000 Ibs. $85,000 lhs. 
Wheel base, 4Агіуіпе.............................. 31 ft. 18 it 
Wheel base, їоїаЇ........................... 46 ft. 6 in. 34 1 


distributed on the back head and side and throat sheets. The 
Master Mechanic style of front end is used with a long inside 
extension of the stack and an adjustable diaphragm plate in 
front of the nozzle. It is self clearing and no cinder hopper is 
provided. 

Cast steel main frame 5 in. in width extend from in front of 
the forward pedestal to the tail casting, the trailing frames being 
integral with them. The front frames are of forged iron, being 
single on each side and hooked and double keyed into the main 
frame, being secured by 4 112-т. vertical bolts. At the point of 
connection to the cylinders the frame has a section of 4% x 7 In. 

A radial type trailing truck with outside journals and remark- 
ably simple design has been employed. The journal box was 
secured to the radial frame and the swing motion is allowed by 
the movement of the spring links, which are set on flat keys at 
each end arranged to permit free side motion and a limited 
amount of fore and aft motion. А semi-elliptical spring rests 
on top of the box and is carried in a cast steel frame to which 
the spring links are connected. The whole construction offering 
practically no resistance to the side motion of the truck. The 
spring and its frame work are held in place by an extension 
from the sides of the journal box. 

Fifteen inch piston valves of the same design as were used 
on the Mallet locomotives are here employed. The valve cham- 
bers аге set inside and 18% in. above the cylinder centers, which 
permits a very satisfactory and direct arrangement of the steam 
and exhaust passages. This location of the valve chamber neces- 
sitates the use of a rocker arm in the gear, which is carried 
from an extension on the guide yoke and connects to the valve 
stem through a cross head connection, the stem being guided 
at the back end. The valve gear is straight forward in design, 
the link being supported by the usual longitudinal bearers outside 
of the driving wheels. The center of the link is placed 23% in. 
above the center of the axle, the cylinder centers being 112 in. 
above the axle. The link from the reversing shaft connects to 
the radius bar at a point 16 in. in front of the block. 

Twelve inch channels make up the sills of the tender frame, 
the center sills weighing 40 Ibs. per ft. and the side sills 25 
Ibs. The tenders for both the freight and passenger engines are 
similar in design, the former, however, being of somewhat lar- 


Case Hardened 
EQUALIZERS AND SPRING HANGERS AT TRAILER TRUCK OF 4-6-А TYPE LOCOMOTIVE. 


Wheel base, engine and tender.............. 74 ft. 11 in. 65 ft. 10 tn 
RATIOS, 
Weight on drivers -- tractive еЙогі................. 4.22 ii 
Total weight — tractive ебогі...................... 4.54 6.33 
Tractive effort x diam. drivers — heating surface... .767.00 625." 
Total heating surface — grate агса................ 73.80 75 
Firebox hcating surface -- total heating surface, <с...4.05 4.79 
Weight on drivers — total heating surface.......... 56.50 $,» 
Total weight + total heating surface.............. 65.30 57 
Volume equiv. simple cylinders, cu. ft............ 23.10 141: 
Total heating surface -- vol. cylinders........... 249.20 283.22 
Grate area — vol. суііпдегв........................ 5:2 3.78 
. CYLINDERS. 
Kind ТТ ТТТ vette peut e ERE Compound Simp 
Diameter «ous ds ue eme SOR Ce e E 24 & 87 т. 23 v 
Stroke irae tc Soh ЫРШ Ы Алы Шылкы ra Ens edis 32 іп. 30 іг 
VALVES, 

Kind. тылы о Aor Ee et a pig tr alea n aee a Piston Pis 
Diameter xal о р о 15 іп. 15:57 
Outside Арба eed ELVES 1% in. 

Inside clearance ................................ М in. ——— 
edd. ooi aces neos E oso de Sun а d, м m. TEES 
WHEELS. 

Driving, diameter over Чігев...................... 57 in. 69 и 
Driving, thickness of Яіге....................... 3% in. $1.0 
Driving journals, main, diameter and length..11 x 13 in. 10 x 13 i 
Driving journals, others, diameter and length.10 x 18 in. 9 x 13:5 
Engine track wheels, діатеѓег.................... 38 ir. 33 
Engine truck, )оигп215...................... 614 x 12 in. 634 x 12 с 
Trailing truck wheels, diameter................... 33 in. 45 1" 
Trailing truck, journals.................... 64% x 12 in. 8 x 14:2 
BOILER 
Style: а ая тада она Straight WT 
Working pressure ............................. lbs 190 7- 
Outside diameter of first піпд.................... 86 in. 74 С 
Firebox, length and width................. 117 x 96 in. 108% x 51и r 
Firebox plate, "ісКпезө..................... % & м in. 34-5/16-G c 
Firebox, water зрасе................ F6, S. В, 5in. F. 5, S. &E.4i- 
Tubes, number and outside diameter........ 418—9 4 in. 317—9 1" 
Tubes, length пре Банан ы ЖЫ 21 ft. 21" 
Heating surface, Шміһев..................... 5,518 sq. ft. 3,903 sq. x 
Heating surface, йгеһох..................... 233 sq. ft. 193 < - 
Heating surface, 1оїаЇ...................... 5,759 sq. ft. 4,095 + К 
Grate carea уулын иуи ы d фал ш 78 sq. ft. ба F 
Center of boiler above гай...................... 122 in. 112 
TENDER 
Жанасыл асына ы ЫМЕН QU themes Water bottom Water һо: 
Frame а а ed 12 in. chan. 12 in. ch: 
Wheels, diameter ............................... 33 in 85 
Journals, diameter and length................ 6 x 11 in. 515 х1" 
Water capacity эу ша же кык анаа 10,000 gals. 8,009 . 
Coal capacity аа 15 tons 141 


* 1.3 Р 42$ 


D 
d — Diam. H. P. cylinder. 


During 1909 a total of 177,802 trains were dispatched fror 
Grand Central terminal, New York, averaging one train even | 
three minutes for the whole twenty-four hours. Тһе delay г 
dispatching aggregated 36,563 minutes, in average detention 2: 
twelve seconds per train. The total length of these trains, place 
end to end, would be 14,143 milcs. 


ЗЕРТЕМВЕК, 1910. 
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A NEW LOCOMOTIVE SUPERHEATER. 


An interesting development of high degree locomotive super- 
heater is shown in the accompanying illustration. This arrange- 
ment incorporates a double looped unit enclosed in a large boiler 
tube in the same manner as other fire tube superheaters. The 
chief difference in the arrangement in this case is in the headers, 
which have much the same appearance as the ordinary steam 
pipes at the front end, using the same arrangement of ball 
connections to the T head and cylinders. Each of these headers 


ELECTRIFICATION OF THE SALT LAKE & OGDEN RY. 


The electrification of the Salt Lake & Ogden Ry. has been 
completed. Тһе service at present will consist of a train every 
45 minutes out of Salt Lake City, Utah, for Lagoon after 2 
P. м. every day, and a through train out of Salt Lake City for 
Ogden and intermediate points beginning at 6:10 in the morn- 
ing and continuing until 11:45 at night. It will require only 
30 minutes to make the run between Salt Lake City and Ogden. 
The cars will be operated in trains under multiple unit control. 
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HIGH DEGREE LOCOMOTIVE SUPERHEATER OF SIMPLE DESIGN. 


is separated by interior walls into two chambers, connection be- 
tween each is only obtained through the medium of the super- 
heater pipes. 

Two designs of headers are shown; the one marked "A" has 
its tube connection bosses and ports formed within the pipe and 
the tubes are expanded into the bosses. In the form marked 
“В” the tube connection is formed outside of the header, the 
tube ends being expanded into collars, which have a ball joint 
seat on the header and are secured by a locking block. This 
block is constructed to take care of all uneven expansion. 

In the event of a mishap to the coil with the form “А” header 
it is necessary to remove the front plug and cut the coils with 
the tube cutter. Then the element can simply be revolved and 
drawn out of its large tube without disturbing any other part of 
the superheater. In the form “В” it is simply necessary to re- 
lease the collar connection to the header and revolve the element 
in the same manner as above. It is easily and quickly removed. 
The most noticeable advantage of this arrangement is the com- 
paratively small obstruction in the front end that permits con- 
venient attention and repair to the regular boiler tubes and also 
the possibility of using the regular front end arrangement of 
diaphragms and nettings. 

In general this design is similar to the Emerson superheater 
that is now being applied to quite a large number of locomotives 
(See AMERICAN ENGINEER, February, 1910, page 65). It has ап 
advantage over that arrangement, as used on the Great Western 
locomotives, in convenience for removing the superheater ele- 
ments and giving more room in the front end for removing 
boiler tubes. 


This design has been patented by Willis L. Riley, of St, paul. 


For the present, trains will be run to the old station on West 
Third street, but as soon as possible a station will be constructed 
on Richards street, and the cars brought to that place. А new 
station has been built in Ogden at the corner of Lincoln avenue 
and Twenty-fifth street, a block east of the union depot. The 
cars are of special design, 56 ft. long, and weigh 38 tons. А 
new power plant is now under course of construction at Lagoon, 
and will be completed within the next six months. Until that 
time power will be furnished by the Telluride Light & Power Co. 

АП freight will be transported at night. It is proposed to 
keep the line free from all construction trains until the end of 
the busy season, when the double tracking will be completed. A 
block system is being installed and at all danger points already is 
ready for use. For the present, freight trains will be hauled by 
steam locomotives and later by electric locomotives. 


Motor CoNTROL AND МАСНІМЕ OutTpu7.—The output of a ma- 
chine tool motor depends, to a considerable degree, upon the 
convenient arrangement of the control and the importance of the 
arrangement from the standpoint of the operator cannot be 
ignored, since the output of a tool will be materially increased 
when an operator can start and stop the tool and obtain at all 
times maximum cutting speeds by simply turning a handle. The 
controller must be placed in a safe position and should be ac- 
cessible for repairs, which very often means that some arrange- 
ment is necessary to bring the operating handle within easy 
access of the operator, as for instance the arrangement com- 
monly seen on lathes where the operating handle travels with the 
tool carriage.—C/ias. Fair before А. S. М. E. and A. I. E. E. 
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COLLEGE MEN IN THE SHOP. 


Before the Society for the Promotion of Industrial Educa- 
tion, Frederick W. Taylor, who is probably as well qualified to 
speak authoritatively on the subject as any other man in the 
country, gave briefly his explanation of why manufacturers dis- 
like college graduates and suggested one way in which this fault 
could at least be partially overcome. This consists primarily 
of requiring college men to spend at least a year in a regula: 
shop between their freshman and sophomore years in school 
The reasons for doing this, as advanced by Mr. Taylor, differ 
from those which have accompanied the same suggestion pre- 
viously from other sources and seem to reach into a very vital 
part of the problem. 


ERE EET 


HORSE POWER OF THE FIREMAN. 


It has been mentioned in this column a number of times that, 
until the automatic stoker comes into general use, the main ob- 
ject and aim of improved locomotive design is to increase the 
net return of the fireman's work. That the Mallet compound 
locomotives mark a tremendous advance in this direction is gen- 
erally known, but it probably is not generally understood that an 
advance of practically 100 per cent. has been made by the intro- 
duction of this type of locomotive; in other words, that it per- 
mits one fireman to develop practically double the draw bar pull 
that was previously his maximum. 

Service tests on the lines of the Delaware & Hudson Com- 
pany, that are reported on page 345 of this issue, show this fact 
very clearly. The Mallet, which has exactly the same amount 
of grate area as the consolidation type pusher, did an amount 
of work equal to two of these engines with practically the same 
amount of coal used on one of them. Even then this amount 
was not as large as firemen have shown themselves capable of 
handling per hour for a somewhat longer period than was re- 
quired on this run. When one fireman can develop practically 
100,000 lbs. of draw bar pull for two hours continuously, who 
dares to say what tractive effort will be obtained from locomo- 
tives when the automatic stoker becomes thoroughly perfected, a 
condition which now does not seem to be so far in the future. 


IMPROVEMENTS IN MACHINE TOOLS. 


It was only four or five years ago that 16 to 18 pairs of steel 
tired wheels were the record output for a car wheel lathe and 
in fact even to-day there are comparatively few shops which can 
do as well as this. The record now, however, is practically twice 
that number, standing at 33 pairs of 36 in. wheels turned in less 
than ten hours. This test at West Albany, which is chronicled 
on page 368 of this issue, has also been nearly equaled in the 
average time per pair by at least one other test. 

This advance in the design and construction of the car wheel 
lathe is but an instance of the general improvement which is 
constantly going on in the machine tools for railroad uses. The 
builders of all classes of tools for railroad shops are not only 
keeping well up to the rigid and in some cases seemingly im- 
possible requirements of the users, but in many instances are 
forging ahead of the demands. Any one who has followed the 
descriptions of new tools that appear in these columns each 
month cannot help but be impressed with the fact that the ad- 
vance being made in this field appears to be moving at a con- 
stantly increasing rate of acceleration. These manufacturers are 
obtaining some of the best mechanical talent in the country and 
are making full use of it. Further, they are not confining them- 
selves to building machines which will give the best results with 
the present methods of performing any operation, but аге get- 
ting back of this and discovering new and better ways of doing 
the work and then building machines to give the best return by 
the best method. Тһе reduced operating cost of many railroad 
machine shops is undoubtedly due to a large extent to the activ- 
ity and talent of machine tool builders. 


LOCOMOTIVE TERMINALS* 


WILLIAM FORSYTH. 


The most interesting example of American engine house piac- 
tice is that in the classification yards of the Pennsylvania Rai!- 
road at East Altoona, Pa. Here the traffic from three divisions 
of the road is concentrated, classified and despatched. The freight 
tonnage passing through this terminal is claimed to be the larg- 
est handled by any single system of freight yards in the worid. 
The total capacity of the yards is 10,500 cars. 

The eastbound traffic is composed largely of loaded coal and 
coke cars, and the number of cars handled per month in this 
direction is: loaded, 61,308; empty, 1,306; total, 62,614. The west- 
bound movement is composed largely of empty cars, with a total 
of 62,877 cars per month. In 1906 an average of go trains per 
day was received from the Pittsburg division and 60 from the 
Middle division, and the movement in one direction reached as 
high as one train every ten minutes for six hours. During the 
month of November, 1909, the engine movement at this engine 
house was as follows: 

Average number of locomotives despatched east and west in 
24 hours ....... ЫШ алы қаны ea ae ka va eter ci 7242 
Maximum number despatched in 24 hours.................. 290 
Maximum number despatched in one hour including switch 
engines ране 240 

Тһе trains are operated by consolidation locomotives, and оп 
account of the grades on the eastern slope of the Allegheny 
mountains westbound trains require three engines, two in front 
and one as a pusher. Eastbound, the line follows a compara- 
tively light gradient along the Juniata river, and here large 
trains can be handled by one consolidation engine. There are 
35 switch engines, requiring 70 engine crews for day and night 
operation. During the month of November, 1905, there were 
handled over the ashpit a total of 64,497 engines. The number 
of men employed in the yards is 1,830. The number of engine 
men employed during the month averaged 1,012 and the number 
of men employed about the engine house, shops and coal wharf 
and on the motive power roll was 700. 

Near the center of the length of the terminal is located a large 
engine house with ashpits, coal wharf, sand supply, a good-sized 
machine shop, storehouse and office, with bunk rooms over- 
head; also a power house, a fan house for heating, an oil house, 
and a toilet and locker house. 

THE ENGINE HOUSE.Í 

The engine house is in diameter and -ross-section the largest 
structure ever erected for this purpose. It has an exterior diam- 
eter of 395 ft. and a turntable of 100 ft. There are 52 stalls 02 
ft. deep. The main portion of the house is 65 ft. wide and 30 
ft. high. On the outer circle there is a iean-to 25 ft. wide and 
I8 ft. high. The engines head in toward this lean-to and the 
smokejack is located alongside the main columns at the outer 
portion of the main building. The main portion of the house 
was made 3o ft. high to accommodate a traveling crane, but 
columns for supporting the crane have not been erected, as jib 
cranes secured to the main columns were found more desirable. 

The turntable is operated by an electric motor. There are 
four drop tables, also operated by electric motors, two of them 
for driving-wheels, one large table for all wheels except the 
engine trucks, and another for pony truck wheels. 

The coal wharf is a large structure arranged with a trestle 
approach having a grade of 3.88 per cent. The coal is dropped 
from hopper cars directly into bins and no cover is provided for 
the cars, as they are emptied entirely by gravity and no men are 
employed in the unloading. The storage structure is 32 ft. wide 
and 216 ft. long. А special gate and hood are used for regulat- 
ing the flow of coal from the pockets to the tender. А steel 
— © Presented before the joint meeting of the A. S. М. E. and I. М.Е at 
Birmingham, England, July 25, 1910. 


+ For full description of this engine house and terminal, see AMER 


IC, 
ENGINEER, Feb., 1906, р. 46; Mar., 1906, p. 81. AN 
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gate drops below the floor of the pocket and is operated by а 
compressed-air cylinder. 

At one end of the coal wharf is a sand house, where sand is 
dried in large stoves and descends through a grating to a reser- 
voir, from which it is elevated by compressed air to the sand 
bins overhead, and flows by gravity to the engines. 

Near the approach to the coal wharf are four ashpits, each 
240 ft. long, two on each side of the wharf incline. Each pair 
is operated by an overhead 5-ton electric crane which spans four 
tracks, two of them over the ashpits for ash cars. Ashes are 
dumped from the engines into steel buckets which run on wheels 
on a track in the ashpit. These buckets ard elevated by the 
crane and transferred to the ash car, where they are dumped. 
Beyond the ashpits at the extreme end of the coal wharf are 
inspection pits, 80 ft. long and 3 ft. deep, and connected by an 
underground passage extending under the coal wharf track. 

ENGINE HOUSE ORGANIZATION. 

The work performed in an engine house includes almost every- 
thing in connection with locomotive repairs that does not require 
the locomotive to be sent to the general repair shop. No attempt 
will be made to itemize these repairs. The work which must 
invariably be performed periodically consists of boiler testing 
every six months; boiler washing, from once a week to once a 
month as necessity arises; staybolt testing each week; examina- 
tion of smoke-box, draft arrangements and ash pans, each week: 
testing steam and air gauges each month; washing tenders each 
month; gauging height of pilots each week; gauging tank water 
scoops each trip; testing air brakes each trip; draining main 
reservoirs each week. 

Manner of Reporting and Performing Daily Work.—When a 
locomotive arrives the first information the organization receives 
as to work necessary is in the engineer's report which he de- 
livers at the inspection pit when the locomotive is turned over to 
the inspectors. Five inspectors are here employed, as the work 
must be done thoroughly in a minimum time, so that the hostler 
can move the locomotive to the ashpit and make room in the in- 
spection pit for other locomotives waiting. One inspector ex- 
amines the under-part of the locomotive and tender; one on 
each side inspects the outside parts, such as driving wheels, rods, 
steam chests, guides, crossheads and Walschaert valve gear; 
there are two air-brake inspectors, one to operate the brake valve 
and inspect the fittings in cab and air pump, and the other to 
inspect all other parts of the air and sanding equipment. 

All defects found by the inspectors are entered upon regular 
blanks and transmitted, together with thc engineer's report, to 
the gang leader in charge at the inspection pit, who decides 
whether it is necessary to send the engine to the house or 
whether the repairs are so slight that they can be made on the 
outside repair pits in connection with the outbound storage 
tracks. His decision is marked upon the report, and upon the 
steam chest of the locomotive, and the reports are forwarded to 
the work distributor's office by pneumatic tube T in 45 seconds. 
This saving in time over the 10 minutes ordinarily required by 
messenger is a decided advantage to the work distributor, as he 
is able to assign the work to various gang leaders, and have the 
necessary material ordered, before the locomotive arrives in the 
house or on the engine track. 

While the inspectors are at work the lamps and torches are 
filled and trimmed by two lamp fillers. There is no further 
necessity for the engine house force to open the tool boxes, 
which are locked by the engineer, and the keys, together with his 
time card, delivered to the engine despatcher at the foreman's 
office. The engineer is then relieved of all responsibility and of 
the care of the locomotive. 

The engine moves from the inspection pit to the ashpit, where 


t See American ENciNEER, Feb., 1910, page 50, for illustrated description 
of this arrangement. 
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the firebox, ash рап and smokebox are cleaned. It then moves 
to the coal wharf, where the tender is filled with coal; and a 
little farther on reaches the sand house, where it receives a sup- 
ply of sand and water. It then moves into the engine house or 
to the outbound storage tracks, as necessity requires. If it goes 
to the engine house the track number and the time of arrival are 
reported by telephone by the turntable motorman to the work 
distributor, who by this time has the work which was reported 
by the inspector and engineer subdivided and assigned to various 
gangs. After completing the work these gangs report the loco- 
motive ready for service to the engine house office, where ar- 
rangement is made for the movement of the locomotive to the 
storage siding to await assignment to a train. If the locomotive 
does not go to the engine house it is moved directly from the 
sand house to the storage siding, and the necessary work is as- 
signed to a gang located on the storage tracks to make light 
repairs, after which the locomotive is reported ready for service. 

Engine Tracing.—At East Altoona there are sometimes as 
many as 200 locomotives within the engine house jurisdiction 
and it was found necessary to inaugurate some efficient method 
of locating them exactly at all times, so that men sent to make 
repairs will have no difficulty in finding any particular locomo- 
tive required. This is accomplished by telephone. Each time a 
locomotive moves to another locality the engine tracer in the 
foreman’s office is advised as to where it came from and where 
it has been delivered, giving the number, the location on the 
track and the time in each case. When traffic at East Altoona 
is normal the engine house must deliver ready for service one 
locomotive every five minutes during the whole 24 hours of the 
day, as the engines for three divisions are here concentrated. 
It-is vitally important thatyeverything should run in absolute 
harmony as any interruption in this rapid flow would quickly 
result in a congestion on the road. 

Engine Despatching.—After the engine tracer has been ad- 
vised that a locomotive is placed on the storage track for ser- 
vice, he informs the engine despatcher, to whom the crew callers 
report. The engine despatcher is also іп touch with the yard- 
master and is the middle man between the engine house fore- 
man and the yardmaster. Аз soon as thé yardmaster receives 
information that he needs a locomotive and crew for a certain 
train of a given class at a certain time, he advises the despatcher, 
who immediately calls out a crew, and when they arrive assigns 
to them the locomotive selected, which is standing on the out- 
bound storage track. А telephone system has been installed 
whereby all crews may be called. The houses of the engine men 
have been equipped with telephones connected with the engine 
house office, an arrangement which dispenses with messengers 
and enables the crews to be called very promptly. 

The fireman usually arrives first, and efter receiving his time 
card and keys he takes charge of the locomotive, relieving the 
engine watcher of any further responsibility, and immediately 
prepares a fire for road work. The engineer, upon arrival, after 
receiving his time card at the engine house office and inspecting 
the bulletin board to read any new orders, goes to the locomo- 
tive and oils the machinery, and then waits until he is given the 
proper signal to move out of the storage yard. The crews are 
usually called in sufficient time to prepare the locomotive prop- 
erly for road work prior to leaving the storage track. 

Organization of Staff.—For the operation of this locomotive 
terminal an elaborate organization has been worked out, based 
upon the principle that none but the heads of sub-departments 
shall report to or receive instructions from the foreman, his 
assistant or the work distributor. The responsibility of supply- 
ing material and the supervision of the workmen are placed 
directly upon these gang leaders, who are foremen of their 
respective gangs. Certain questions of discipline must be han- 
dled by the foreman personally, but questions relating to rates 
.of pay, transfers, discipline, etc., ought to originate with the 
gang leaders, and their duties not be confined to giving out 
work to the men after the distributor has assigned it. This re- 
sults in successful operation, but it also gives some dignity to the 
position of gang leader, and at the same time relieves the fore- 
man of petty details. 
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The foreman of a large engine house should not be an ordi- 
nary shop man, but should have some outlook over and interest 
in the operating department. Не should Бе a good disciplinarian, 
commauding the respect of his men, should display clear judg- 
ment and form conclusions quickly. Не should be a good all- 
round organizer and capable of taking care of business promptly 
dung rush hours. He should know how to make brief and 1п- 
telligent reports and possess mechanical ability. Не should be 
broad-minded enough to recognize that there is a commercial 
side to transportation, and should not be overburdened with 
office work. His assistants should possess sufficient ability to 
decide what work may be slighted or not done at all, and a loco- 
motive still be safe to make one or more round trips. 

The engine house foreman receives from the division master 
mechanic instructions pertaining to such matters as the number 
of men required, rates of pay, discipline, maintenance of his 
entire plant, and standards. Не receives from the division su- 
perintendent instructions relating to crews and despatching oí 
locomotives, and carries out such discipline of the engine crews 
as may be imposed by the division superintendent through the 
road foreman of engines. He must co-operate with the road 
foreman of engines concerning the condition of power and its 
performance on the road, and the amount of coal and oil con- 
sumed. He must carry out orders issued by the road foreman 
of engines concerning the assignment of locomotives and crews. 
At East Altoona the engine house operation is a continuous one 
throughout the day and night, and the night force is practically 
the same as the day force. 

Reporting directly to the engine house foreman are the as- 
sistant day foreman and assistant night foreman. Reporting to 
assistant foremen for office work are thc first clerk, who take: 
all the foreman's and the assistant forem:en's dictation, and the 
second clerk, who has charge of all messengers and ordinary 
clerks who may be engaged in computing the time and earn- 
nings of the men and in getting together all the information ге- 
quired by the master mechanic's shop clerk and for properly 
keeping the records. Next in order is the engine despatcher, to 
whom report the engine tracer, the callers and the clerks who 
keep the records of engineers and firemen and of locomotive: 
arriving and departing. Тһе engine despatcher marks up the 
crew board, issues time cards to engine crews going out, and 
accepts and approves them upon their return. 

Next in order reporting to the assistant foreman are the vari- 
ous gang leaders. First is the gang leader in charge of the ma- 
chine shop. The work of his men is confined to machine and 
vise work, and they are not called upon to leave the machine 
shop and make repairs in the locomotive shop or storage yard 
except in cases of emergency. Their work is chiefly preparing and 
fitting the repair parts which the engine house employees apply 
to the locomotives. The gang leader in charge of the blacksmith 
shop has charge of all smiths and helpers, as well as the forces 
of flue welders and laborers in the engine house engaged in 
piecing flues and preparing them for locomotive boilers. Тһе 
gang leader of the power plant has full charge of stationary en- 
gineers and firemen, electricians and wiremen. Another gang 
leader has charge of the ordinary helpers and sweepers in the 
engine house, who keep the shop property clean. 

The foreman in charge of all employees actually handling 
locomotives, from the time they arrive at the terminal until they 
are turned out, also of all workmen engaged in the engine 
house or storage yard, is called the work distributor. Clerks re- 
porting to his two assistants receive the engineers' and inspect- 
ors' work reports and copy the work required on slips of paper 
numbered consecutively and properly dated. These slips are 
then delivered to the gang leaders of thc men who perform the 
work. 

The men composing the gangs working on a piece work basis 
are divided into pools of three or four men, with leaders. The 
pool leaders are under the direction of gang leaders. When 
the earnings of three or four workmen are pooled it is found 
that each man is determined that the others should perform 
their fair share of work, and in case one man fails to do this the 
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remainder insist that the lazy or careless workman be taken 
out of their pool. 

The gang leaders at the inspection pits are in charge of in- 
spectors, lamp fitters and engine preparers, who handle the loco- 
motives between the inspection and ashpits. 

There are three assistant gang leaders in charge of the en- 
gine preparers. Assistant No. і has charge of all work in clean- 
ing fires and placing the locomotives in the engine house or 
storage yard and of the ashpit men ап] crane operators who 
load cinders. Assistant No. 2 has charge of the coal gaugers 
and sand house men, turntable operators and men engaged in 
handling locomotives from the engine house to the storage yard. 
Assistant No. 3 has charge of the men handling locomotives in 
the storage yard and despatching them when ordered for ser- 
vice, including engine watchers, switchmen and engine timers. 

Next reporting to the work distributor is the gang leader of 
boiler washers, whose men wash out the tenders, blow out, wash, 
fill and fire all boilers, and watch locomotives until they are re- 
moved from the engine house. Next is the gang leader of stay- 


bolt inspectors, whose men test staybolts and examine fireboxes 
and tubes. 


There is a gang leader of boiler makers, engaged in 
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A NEW LOCOMOTIVE THROTTLE VALVE. 


The throttle valve in use on most of the present locomotives, 
although it has rendered satisfactory service for a long time 
without any particularly apparent need for improvement, is 
generally admitted to possess some disadvantages that cannot be 
overcome without changing practically the entire design of the 
valve. Chiefly for this reason, and because these defects, when 
compared with those of other locomotive details, are not so 
prominent and may not appear very important, this matter has 
seldom received the careful attention justly due a device with 
so much influence upon the steam quality and consumption. 

With the usual style of throttle valve it is almost impossible 
for inspectors to enter the steam dome without disturbing the 
dry pipe, or breaking steam joints. Usually a large amount of 
time is required to regrind the valve seats. There have been a 
number of engine failures on account of accidental disconnec- 
tions in the throttle operating rigging inside of the boiler. And 
in addition there is always considerable lost motion in the 
mechanism due principally to the nature of its construction, 
which of course makes it impossible to regulate the valve open- 
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А NEW THROTTLE VALVE THAT EAS MANY IMPROVED FEATURES. 


renewing tubes and staybolts, patching, testing and calking tubes, 
and general boiler work. A gang leader of engine cleaners has 
charge of men cleaning locomotives and tenders. There is a 
regular schedule for doing this work, and it is so arranged that 
the work is performed when the locomotives are receiving stay- 
bolt repairs or boiler washing. A gang leader of spongers is in 
charge of packing journal boxes and other work relating to 
lubrication. In the engine house there is a gang leader of ma- 
chinists, who are engaged in setting valves, renewing packing 
and all other general machinist work on the locomotive proper. 
The gang leader of tank repairs is in.charge of repairs to tenders, 
frames, tanks and couplers, of renewing truck wheels, and other 
tender repairs. The gang leader of air-brake repair men keeps 
in order the air brakes and sanding equipment. 

The gang leaders of men on piece work should have not more 
than ten or twelve men under them, with the exception of the 
gang on boiler work, which may require trom one to four days 
to complete. 


David W. Pye, formerly vice-president of the Safety Car Heat- 
ing and Lighting Co., has been elected president of the United 
States Light and Heating Co., succeeding William H. Silyerthorn, 
deceased. 


ing as closely as is frequently necessary. This condition has 
recently led to the introduction of an auxiliary valve on some 
of the large Mallet compound engines with a further increase 
in the number of parts in the throttle valve and its operating 
arrangement. 

To overcome all these difficulties an cntirely new design of 
valve has been invented by J. S. Chambers, superintendent of 
motive power of the Atlantiz: Coast Line Railroad. This 
valve, known as the Chambers throttle valve, and shown in 
section in the accompanying illustration, has had service tests 
of over three years with highly satisfactory results. It occupies 
less space than the old style of throttle valve and the general 
simplicity in design of both the valve itself and its operating 
mechanism, together with a number of other resulting advant- 
ages, render it a unique and desirable form of valve, and make 
it a strong rival of the present type, which will appeal strongly 
to the motive power department. 

In this new design the throttle valve proper consists of a 
single balanced disc resting on top of the stand pipe, which is 
unseated by the upward movement of a balancing piston sliding 
in a finished cylindrical seat and telescoping at the top over the 
reduced end of the valve. The shoulder on the valve stem in 
its lowest position is just far enough below the shoulder on the 
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under side of the balancing piston to permit a slight raise before 
it begins to force the piston upward. ‘his preliminary move- 
ment unseats a small balancing valve in the top of the main 
valve, permitting steam to enter the balancing chamber under 
the piston, and thus perfectly balancing thc main valve before it 
is lifted for admitting steam. 

The lifting rod fastened at the top to the stem of the balanc- 
ing valve extends downward within the balancing chamber and 
connects through the intervál crank with the operating shaft 
which extends backward through the wall of the stand pipe 
and through the back head of the boiler. Here the operating 
shaft is connected through the external crank, similar to and 
placed at right angles with the internal crank, to the transmis- 
sion rod which extends horizontally along the back boiler head. 
This rod at its outer end passes through the operating screw, 
which is held in alignment by the babbited split box secured to 
a bracket on the boiler. The operating screw is free to rotate 
upon the transmission rod, but it travels longitudinally in the 
screw box and imparts this motion to the transmission rod 
through a collar on one side of the screw and washers ad- 
justed for lost motion and locked on the end of the rod by two 
nuts, on the other side. The screw and operating handle are 
riveted together and travel as one solid piece. 

The part of the operating shaft within the boiler is sur- 
rounded by a pipe casing which is threaded on the inner end 


REGULATOR USED WITH NEW THROTTLE VALVE. 


into a steam-tight bushing in the stand pipe wall, and on the 
outer end to an expansion sleeve packed into the stuffing box 
with metallic packing (to allow for unequal expansion). It 
will be seen that with a closed throttle the inner end of the 
operating shaft and the annular space between the shaft and 
the casing are free from steam pressure unless there is a leak 
at the throttle valve, balancing valve, or at some interior con- 
nection of the stand pipe. Such leakage admits steam to the 
balancing chamber and ultimately to the drain chamber at the 
stuffing box, and can easily be detected by opening the test and 
drain cock, which may also be utilized for blowing out steam 
occasionally to remove any mud that may find its way into the 
pipe. 

The valve handle in normal position for closed throttle ex- 
tends away from the operator and is latched to prevent acci- 
dental opening. Turning the handle downward and backward 
draws the transmission rod to the right, rotates the operating 
shaft, and thus opens successively the balancing valve and the 
throttle. The amount of throttle opening is indicated by the 
position of the handle and is limited by a stop on the screw 
box limiting the handle travel. 

As the balancing valve opens, admitting pressure to the bal- 
ancing chamber, the outward thrust upon the end of the oper- 
ating shaft is distributed over a number of annular bearing 
shoulders turned on the operating shaft and working against a 
babbited bearing in the packing gland, which also serves the 
purpose of preventing the escape of the steam or condensation 
that works its way into the back end of the operating shaft 
casing while the throttle is open. The stuffing box is bolted 


into place in the usual manner and fitted with a ground, ball 
joint to conform to any slope of the back boiler head. 

The construction of the Chambers valve has been simplified 
throughout with a view to minimizing inspection and repair 
expenses. The operating levers being entirely within the stand 
pipe which is set far toward the front of the steam dome, enables 
an inspector to enter the dome or make repairs without the 
usual necessity of having to break steam joints. Accidental 
interior disconnections in the operating gear are prevented by 
the absence of loose pins, the only pins used being those on the 
ends of the lifting rod, which are countersunk at their heads 
and riveted over on the ends. The forward end of the operating 
shaft centers itself in a square tapered socket in the internal 
crank, thus eliminating a pin at this point. 

No greater clearance is required on top of the throttle valve 
than is necessary for the lift, and for this reason the valve may 
be placed high in the dome and thus deliver steam into the dry 
pipe with the minimum moisture. As the steam is required to 
pass through only one valve, there is little counter current or 
obstruction to impede its flow resulting in less wire drawing and 
more useful work from the steam. The main valve being single 
seated, not only does not require frequent regrinding as un- 
equal expansion is never a factor in its operation, but the move- 
ment imparted by the steam flow makes it to a large extent self- 
grinding. Regrinding, when necessary, can usually be effected 
without removing the valve or seat. If, however, the combined 
balancing ring and seat is to be machined it may be quickly taken 
out of the standpipe upon the removal of only three screw bolts. 

The Chambers valve is not subject to the troubles resulting 
from an unbalanced condition of the valve, as the main valve 
does not open until almost exactly balanced by the steam pres- 
sure under the balancing piston. It is evident, too, for reasons 
explained above, that the end thrust on the operating shaft can- 
not influence the valve opening. For these reasons the engineer 
has easy, complete and quick control of the steam admission 
without the necessity for locking the handle. The regulation of 
the valve is said to be so close that no special drifting valve is 
necessary in mountainous sections. Maintenance of an opening 
as small as 1/64 inch is practical, so that the engineer can ad- 
mit the requisite small. amount of steam to properly lubricate 
the cylinders and exactly balance the reciprocating parts while 
drifting down long hills. 

The substitution of the rotary for the reciprocating operating 
shaft overcomes entirely the tendency іг the present type of 
valve to open the valve unduly by forcing the stem outward, 
as in this case an outward movement of the operating shaft 
could not influence the regulating movement. 

Neither the metallic packing on the end of the shaft casing, 
nor the babbited shaft bearing are subjected to frictional con- 
tact as a means of holding the operating parts. The small duty 
on the metallic and babbit packing is evidenced by the fact that 
on the loccmotive in three years’ constant service these pack- 
ings did not require any attention whatever. 

By referring to the illustrations, it is evident that with a 
closed throttle, the removal and replacement of the gland and 
shaft for adjustment or inspection are possible under steam 
pressure. The apparatus combines the throttle valve, throttle-box 
and standpipe іп a single casting which is held rigidly in the 
steam dome at the top by a bolted connection and at the bottom 
is clamped to the dry pipe by a U strap bolt or by two hook 
straps. 

The Chambers valve is manufactured by the Watson-Stillman 
Co., with offices at 50 Church street, New York. 


SAFETY OF TRAVEL ON THE PENNSYLVANIA SYsTEM.—As com- 
pared with the records abroad, the Pennsylvania Railroad holds 
a better record, even, as regards the small number of passen- 
gers killed than the German state railroad system, noted for its 
safety. As regards the number of passengers injured, however, 
several of the European systems are still ahead of the Penn- 
sylvania Railroad; but the record for safety, in general, is of 
the highest.—Mach’y. 


POWER CONSUMPTION OF THE MACHINE TOOLS АТ THE 
READVILLE SHOPS. 


TESTS TO DETERMINE THE POWER REQUIRED FOR DRIVING THE VARIOUS 
INDIVIDUALLY DRIVEN AND GROUPED MACHINE TOOLS UNDER LIGHT 
AND FULL LOAD CONDITIONS AT THE READVILLE SHOPS OF 

THE NEW YORK, NEW HAVEN AND HARTFORD RAILROAD. 


In the April issue of this journal, a very fully illustrated de- 
scription of the locomotive repair section of the Readville Shop 
will be found on page 121. Inciuded in this are illustrations giv- 
ing the location, size, builder and size of motor driving every 
tool in the locomotive. shop. Reference to those plans and 
photographs will clearly show the excellent arrangement of the 
tools in the shop and assist in a clear understanding of the 
tests which follow. 

In the various departments 94 this whole shop there are 173 
motors with a total capacity of 3,160 h.p., all of which are of 
General Electric manufacture. In the August issue of the Gem- 
eral Electric Review there was given the results of various tests 
made on a large of these motors while in operation on the ordi- 
nary work. 

The average motor load at the switchboard in the power house 
varies from 600 to 700 kw. and the average lighting and power 
load from 800 to 900 kw. The percentage of average load to 
total capacity of motors is thus about 30 per cent. The power 
factor during the day is about 69 per cent., increasing to 71 or 
72 per cent. when the lights are in operation. The entire plant 
is operated by 25 cycle alternating current. The motors are all 
750 r.p. m., 550 volt, Form K induction, with the exceptions as 
noted in the following table of tests: 


80 IN. DOUBLE WHEEL LATHE (PUTNAM), 10 H. P. MOTOR 


oad Kilowatt Input 
Rolling axle, anced 16 feet per шіп....................... 5—2.0 
Turning axle, 1/64 in. cut, 1/82 in. feed, speed 16 ft. per 
Mp ne cassia О aa ela 0.6--1.6 
90 IN. DOUBLE WHEEL ГАТНЕ (PUTNAM), 50 H. P. MOTOR 
Running light ...... ee xd ——— РР ТІПТ! 9.4 
Full load 
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28 
Load consists of two navy cuts on driving wheels in. feed, 34 in. cut, 
Is i high speed, 
714 H. P. MOTOR USED TO MOVE TAIL STOCK 
Moving forward ............... T— € 
эф ооо [E SE EE SE EE SE SE SE E E) 1.8 


600 TON, 90 IN. WHEEL PRESS (POND), 25 H. P. MOTOR 


Running light ет ар т 1.4 
Pressing 6 in. crank pin from driving wheel 
Average load ............................. au ... 3.8 
Maximum load when рт "started Е Sowa ed Ue e TA 8.5 


36 IN, X 18 ЕТ. PLANER (PUTNAM), 1 10 H. P. MOTOR 


Running light ......................................... 1.8 
Forward, по 1Іоай....................................... ` 3.8 
Reverse іа И Е 33. 
BACk ЛГ КИТТЕ ео daa edu sess I Am e E .. 4.4 
Кеуетае Lolo s.d ev eu KIM E i DELE седі 18. 
Forward under Іоай.................................... 8.6 


Tool steel, Mi 
One 1 (32 in. cut 1/16 in. feed on steel. 
Tool Steel, Syrian. 
d Forward 35 ft. per min. 
Backward 70 ft. per min. 


One 1/64 in. cu 128 in feed оп cast iron. 
v 


48 IN. X 16 FT. DOUBLE PLANER (WOODWARD & POWELL), 
85 H. P. MOTOR 
unma ag light ........ ыы аласы аа К LE LM ... 3. 
Forward, no load........ РОИ ОЧИВ Е 4. 
Backward, по load....... Ra red du sarai bua ede E pie LE 4. 
Forward, "under 1оа4й................................... 18. 
Load, two 5/16 in. cut, 2/83 in. feed on cast steel. 


Tool steel—Mushet high speed. 
Cutting speed —45 ft. per min. 


72 IN. X 12 FT. PLANER (POND), 25 Н. P. MOTOR 


Running Ment а ла SA VCI Gto eb Е тА 1.7 
Reverse doa weiss шык We REIR ыз .. 80. 
Forward, а сы 9.4 
Backwatdi ............................................. 

Зо оо 10. 
Forward, under 10а4.................................... 4.8 
Load, 1 cut in. with % in. feed on cast iron. 

Tool steel—Mushet high speed. 
Cutting nec n ft. per min. 


Return feed—654 ft. per min. 
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72 IN. X 80 FT. PLANER (PUTNAM), 35 H. P. MOTOR 


Runnin light әееевее теесеесее в-евееееегсеееееевеееевеееееееее 3.4 

orward, no load...... vas weenie ыма ата қыс; 268 

ЕТЕГЕС- 22.5 ie ow eR 4200 (RUFI 55% 4....-........ 33. § 5 tons 
ard LOE S DE SE E: EE E S ое гегеееееәеегәееее (EE E SE EE EF EE SE о Ф-еееееее 9.% оп Бей 

Reverse .................. о Бажа sage б а ааа 14.8 

Forward, under Іа РТРК КАР ТИК ИТ ERIS VE 6.4 

Load, опе % in. с 1/16 іп. feed on cast iron. 

Tool steel-—Mushe 


Speed ета 607 ft. рег min. 
Speed backward—66 ft. per min. 


CYLINDER HORER, 7% H. P. MOTOR 


Running light ӨФезее d [E E -ееезеезеееееееегеге 0.76 
8 cuts in by 1/16 in. feed.. ооо ов осо о ооо 4.8 
6 cuts Й іп. by 1/16 in. feed.............. 6.6 


Оп $ cuts, cutting speed 17 ft. per min. Tool steel unknown 
On 9 additional cuts, cutting speed 35 ft. per min. Tool steel, one Mushet 
high speed; one Syrian. 


6 FT. RADIAL DRILL (BICKFORD), 5 H. P., 1500 В. P. М. MOTOR 


Running light & E E 6 0 9 € 6 O GO ооо » O9 O * 9 € à € 9 «* O 9 «c 9 9» » 9 5» «e 8 9? 6 98 9 eee 0.9 
in. hole in cast steel. L EE E EE SE SE EE ооо тшеееееегеоеееоеееееееее 1.0 
еей іп. рег ыш 


Speed of drill 74 r.p.m. 


5 FT. RADIAL DRILL (BICKFORD), 5 H.P., 1500 К.Р.М. МОТОК 


ilowatt эро of 
Input 11 
Running light ..................................... .48 
One И! in. hole in steel, feed 0.46 іп. рег шт........ 1.8 59 r.p.m. 
T wo in. hole in cast iron, feed 0.16 in. per min..... 1.5 34 r.p.m. 
Two % in. hole in steel, feed 0.875 in. per min........ 84 30 r.p.m. 


51 ІМ, BORING MILL (BULCARD), 7% H.P. MOTOR 
Running light ....................................... 
Two X in. cuts, 8/82 ‘in, feed, 40 ft. per min. on cast iron e 6 
Tool steel—Mushet high speed. 


47 IN. BORING MILL (BAUSH), 10 Н.Р. MOTOR 
Running lig ККК ОКЕ КЫСУ О ОЛЛО КЕТТЕ 
One 7/32 in. cut, 1/32 іп feed, 35 ft. ver min. cast steel.. i 
One 8/16 in. cut, 8/64 in. feed, 40 ft. per min. cast steel.. 3.6 
One 8/16 in. cut, 1/16 in. feed, 50 ft. per min. cast steel.. 4. 
Tool steel—Mushet high speed. 


BUFFER AND GRINDER (SAN EUN, 8 H.P. MOTOR 


Runring light ......................................... 
Grinding 6 in. steam pipe to зигѓасе...................... 0.5 

COLD SAW (NEWTON), 8 Н.Р. MOTOR 
Running I жебес s 
cutting 6 іп. cast ігоп..................... Бы ыдысы» 8.2 
eem eed, 0.46 in. per min. 


Saw 16 in. diam., 1474 r.p.m. 
FLUE CLEANER (RYERSON), M НЕ мото 


.-егчегееееоеФеееееечаееееегееееееееееееееевеееее 


и 11! 
Loaded with 808— 2 in. diam. tubes, 19 ft. long. 


NO. 5 PUNCH (HILLES & JONES), 5 H.P. MOTOR 
Running light 


Punching 9/16 in. hole in 34 in. boiler plate.............. 14 
Punching 9/16 in. hole іп 8/16 in. boiler plate........... i M 
Punching 9/16 in. hole in 5/16 in. ігоп.................. 1.5 ах 
Punching 9/16 in. hole in in. steel.......... NN .. 2.82 

28 punches per min. 

NO. 4 PUNCH (HILLES & JONES), 10 H.P. MOTOR 
Running light. оон sow аага 5 
Punching 18/16 in. hole in % in. flange steel............. 4. Max. 
NO. 9 PUNCH AND SHEAR (HILLES & JONES), 15 HE: MOTOR 
Running light ............................ Е ен 
Punching 2 т. hole п М in. boiler late sched лары Шуан с а 
Punching 2 in. hole іп 1% in. wrought IFON, v.e e nnns " Max. 
Shearing 4 in. by 2% in. hammered ігоп................. 

NO. 3 SHEAR (HILLES & JONES), 5 H.P. MOTOR 
Running light аа RETE ORO ны 
Shearing round steel 56 in. Шат.................. — 0а 
Shearing round steel 34 in. Жап........................ 1.1 Max 
Shearing boiler plate $4 in. by 26 іп.................... 3. : 
Shearing boiler plate 3$ in. by 1% іп.................... 1.9 

SPLITTING SHEAR (БЕНОХ MACHINE CO.), 7% ET MOTOR 
Running light ........................... mee 
Cutting % in. boiler plate. КИЛЕН dus i ME Varia e ГҮЛ t 


Cutting speed— 7.2 ft. per min. 


10 FT. BENDING ROLLS (HILLES & JONES), 10 НР. MOTOR 
Running light 
Bending % in. boiler plate, ауегаде...................... 5 а Мах. 4.4 
Boiler plate was 6У ft. wide and was bent to a radius of 30 in. in 5 rollings. 
Rolling зрее4— 5.6 ft. per min. 


63 IN. BOSTON CUPOLA AND FORGE BLOWER, 80 H.P., FORM Г. 
INDUCTION MOTOR 


ооо = Ф © ө ®Ф ө ө э ® э фо э о чо о ос ово ооо е ө ә э = ө 


This blower furnishes air for one flange fire, two flue fires, and a four 
burner Ferguson annealing furnace, made by the Railway Materials Co. 
All full blast. ace was sh CROCO AR X RO к аа жж 18.8 
Two flue fires оп]у..................................... 9.5 
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NO. 7 BLOWER (STURTEVANT), BULLDOZER (AJAX), 
35 H.P., 500 R.P.M. MOTOR 
Blower furnishes air for 5 furnaces. 
Blower with 3 furnaces орегайіпр........................ 16.8 
Blower and ВиаПдогег................................... 28.3 Max. 
Bulldozer was making 2-90 deg. bends on 34 in. by 3 in. iron. 


STURTEVANT BLOWER, 35 H.P. MOTOR 


Blower furnishes air for one double furnace, four single furnaces and 
five double forges. 


8 single furnaces at мотК............................... 
1 double furnace at могЕ............................... 
17.6 
8 single furnaces at түогк............................... 
1 double furnace at жогк............................... 
1 double forge full уепі................................ РР 


BLOWER (BUFFALO), EXHAUSTER (BUFFALO), FOR 20 FORGES 
AND 2 FURNACES, 60 H.P., 500 R.P.M. FORM L 
INDUCTION MOTOR 


11 forges and 2 furnaces in орегабіоп.................... 21.5 
NO. 3 SHEAR (HILLES & JONES), 10 Н.Р. MOTOR 
Running light ...... ре аа: M 


Shearing 1% in. wrought ігоп........................... 5 ім 
Shearing 2X4 in. wrought iron.......... RM ы бё jee 


5 FT. 6 IN. RADIAL PED (NILES, BEMENT & POND), 
H.P. MOTOR 


Running. light 254540455 азат жала йыл trees 1.2 
Drilling 34 in. hole in steel, feed 0.67 т. per min. T 1.5 
Drilling 2,6 in. hole in steel, feed 0.075 in. per min....... 1.8 


MILL SHOP NO. 1 
SWING CUT-OFF SAW (ROGERS), 3 H.P. MOTOR 


Running light 455: сюз. eoo ана: 
Cutting 2 in. by 12% in. өргисе......................... 9.4 
Size of saw—19 in. 
Speed—2080 r.p.m. 


SWING CUT-OFF SAW (КОСЕК5), 3 Н.Р. MOTOR 


Running- light ие 0.9 
Cutting 5 in. by 8 in. hard ріпе.......................... 6. } Мах 
Cutting 2 in. Бу 10 in. hard pine......... и em 5. 
Size of saw—18 in. | 
Speed—1840. 

RAIL SAW (NEWTON), 7% Н.Р. MOTOR 
Running light ......................................... 0.56 
Sawing б in. steel rail, ауетасс.......................... 1.6 Max. 2.4 
Feed—0.21 іп. per min. 
28 in. saw, 5.15 r.p.m. 


RAIL BENDER (WATSON & STILLMAN), 15 H.P. MOTOR 


Running light р. 1. 
Bending 79 Ib. rail to 24 ft., 11% in. radius.............. 8. 
Speed of rail—100 ft. per min. 


15 IN. SLOTTER (DILL), 5 Н.Р., 1500 R.P.M, MOTOR 
ONDE light Декан ЕЗ ees 0.4 
One } in. cut, 1/64 in. feed on teslis лы Ыы 0.9 
Tool steel— Mushet high speed. 


Strokes per minute—28. 
ELEVATOR, 5 H.P. MOTOR 


Motor running ПЕҺЕ:...;;.-.....-.-.--ь%2%--55-.25 ES 0.56 
Elevator up with one пап............................. Pump back on line 
Elevator down with one тап............................ 4.2 
Elevator up with 1400 1Һө............................... 1.2 
Elevator down with 1400 1ЬҺ6............................ 2.2 

?4 IN. EXTRACTOR, 3 H.P. MOTOR 
Extractor filled with oily мазе......................... ‚ 0.96—0.88 


Speed of extractor—1080 r.p.m. 
NO. 8 GAINER (WOOD), 10 H.P. FORM L INDUCTION MOTOR 


Running light ......................................... 2.4 

12 in. by 1% in. gain in hard ріпе....................... 4.4 

2 in. by 4% in. gain in hard ріпе........................ 7.2 

NO. 2 FORGING MACHINE Саад 10 Н.Р, FORM I. INDUCTION 
Running light ............................ EEEE 1.6 
Punching 5/16 in. hole in a 19/16 in. пуе{.............. 5.0 Мах. 
NO. 5 FORGING MACHINE 0, 20 Н.Р. FORM L INDUCTION 

OTOR 
Running" hight o 5а ба ыма ТЕ Ма Ы Қата 3.7 
о Бө eaa А ЕТЕД Ж 16.1 Мах. 


Load consisted of gathering а 1% in. hemispherical head оп а 1% in. 
rivet. 


GROUP (GALLERY), ти H.P. MOTOR 


Kilowatt 
Machines Load Input 
l Two spindle irregular moulder (Carey)........ Running light 
1 39% in. band saw (Сагеу)......................... Running 
1 Dcuble saw table (Сагеу).......................... Running 


When test was made saw was ripping 2 in. pine and saw bench а 


2 іп. oak. 
GROUP, 10 Н.Р. MOTOR 

4 Elus СИЕ қсы тамұқ CE EUR 2 Running light 

2 Running 

I Plue- welder ызы лді ee ELE зы ҚЫ exa 2... Running 4. 
GROUP, 10 H.P. MOTOR 

1 28 in. Vertical drill (Blaisdell).................... Running 

1 40 in. Vertical drill (Ветепб)...................... Running 

1 38 in. Vertical drill (Ргеп!їсе)..................... Running 

2 34 in. Lathes (Риппат).......................... 1 Running 

5 2214 in. Vertical drills (Вагпев)................. 1 Running 6.2 
GROUP, 15 H.P. MOTOR 

3 24 in. Lathes (Кесд)............................ 2 Running 

1 40 in. Vertical drill (Ветепї)............................. 

1 42 in. Boring mill (ВиПагд)....................... Running 

1 24 in, Shaper (5їосКЪгїйде)................................ 

1. 16) ane Slotter ее s ан REED CEA Өжелі 

118 in. Slotter (Райпат)........................... Running 

1 30 ton Arbor press (Chambersherg)........ Dg di. RE, ODS ake ds 5, 
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GROUP, 15 H.P. MOTOR 


2 30 in. by 8 ft. planers (Woodward & Powell).....2 Running 
1 26 in. by 10 ft. milling machine, planer type (Beck er- 
Brainard) 2:293 ib a hae ke an Seer ate dI Un Ea E d 
15 ft. radial Drill (Bickford)....................... Running 
2 No. 2 horizontal tia mills (Detts)...... Pug ru 2 Running 
1 95 in. vertical drill агпе$)............... Заты ee Шен 8. 
GROUP (GALLERY), 15 Н.Р. MOTOR 
1 24 in. lathe (Fitchburg)............. НЕП Қаналы T 
2 20 in. lathes (Schumacher).... deccm 1 Running 
4 13 іп. lathes (Ртепісе)...................... ....9 Running 
5 18 in. lathes (Schumacher).. "Em 
4 2 ft. by 24 in. flat turret lathes (Warner & Swasey) 2 Running 
2 2 ft. by 24 in. flat turret lathes (Jones & Lampson) 1 Running 
1 40 in. vertical drill (Ветепб).............................. 
1 95 in. vertical drill и: нее ОКЕ ОРОКЕ ОГГЕ ЖОҒА 
1 3 in. bolt синет........................<..... ние new 
1 1% in. bolt cutter (Acme) rere (Un 
2 double bolt cutters (Астпе)....................... 2 Running Av. 12. 
1 double bolt cutter (Niles, Bement & Pond)..........Running Max. 24. 
GROUP, 15 H.P. FORM L INDUCTION MOTOR 
1 trip hammer (Вга“Шеу)........................ ...- Running 
1 No. 2 emery grinder (Diamond Machine Co.)........ Running 
2 46 in. vertical drills (Bement)......... 472..........9 Running 
1 Grindstone ............................ "op a 
1 hammer (Bradley) ........................... —— 
1 No. 2 shear (Hilles & Уопев).............................. 
1 1% in. forging machine (А)ах)............................ 

12 in. forging machine (Аҙах)...................... Running Ау. 13. 
1 314 in. forging machine (Ajax) mE PEE ...Running Мах. 19. 
GROUP, 25 H.P. MOTOR 

2 36 in. boring mills (ВаПаға)..................... 1 Running 

2 24 in. lathes (Кеед)............................. 2 Running 

2 18 in. lathes (Reed)......... 4% Rura a ca — m Бе 

1 24 in. turret lathe (Сізһо0)........................ Running 

1 30 іп. planer (Woodward Ж РоуеП)........................ 

1 16 in. shaper (Gould & ее О 

1 24 іп. shaper (ӘЗкосіВгідде)........................ Running 

1 16 іп. shaper (ӘіосКкЬгідке)................................ 

1 30 in. planer (Putnam)... iios ox Renner ыж 

1 42 in. vertical milling machine (Hilles & Jones)...... id nce ui ер 

1 double rod borer (Newton)...... —— ue iio 16. 

GROUP, 30 H.P. FORM L INDUCTION MOTOR 

1 No. 300 hollow mortiser (Wood)................... Running 

1 No. 225 hollow mortiser (Greenlee)............... .. Running 

1 30 in. single planer (Ковегѕ).................. ....Running 

1 30 in. single ріапег-ХЕау):554 5415 eee es Running Ау. 22% 
Heavy load. Мах. 30.3 

GROUP, 35 H.P, 500 В.Р.М. MOTOR 

2 irregular moulders (Wood)................. .....Я Running 

1 60 in. three drum sander (Ғау).............. ...... Running 

1 49 in. three drum sander (Ғау)............... Running 

2 -grindstohes сласы аа i Wee uS Running 

1 42 in. band saw (Ғау)............................. Running 

? turning lathes (ХУоойд).................................... 

1 dowel machine (Ғау).................................. TT 

Trip Saw ce ciedra nani кт US SU bres веко a rete Running 

2 copper sheathing тасһіпев................................. 26.3 
Heavy load. 

GROUP, 40 H.P. FORM L INDUCTION MOTOR 

1 Хо. 214 jounter (ІіпуілсіМе)...%4.%5%»%%%%%5%5%84%4%% оу 

1 Universal jointer (Ғау)..................... T .Running 

1 saw table (Roolston Engine ХҮогК5)........................ 

1 end tenoner (Berry & Огіоп).............................. 

15 spindle borer (ХУоод)........................... Running 

1 indle borer (Стеепіее)......................... Running 

1 ell feed rip saw (ХУ/оад).............................. een 20.8 
GROUP, 50 Н.Р., 500 R.P.M., FORM L INDUCTION MOTOR 

1 chain mortiser (New Вгігіп).............................. 

1 buzz planer and drill (Ғау)............................ 24% 

1 48 in. band saw (КЕКЁау)............................. Running 

1 10 in. outside moulder (Wood).................. s. Running 

1 86 in. band saw (АйПапас)................................ 

I tenoner CFAY) seis ex еее а 

1 double cabinet saw (Сагеу)................................ 

l tenoher ii: 22 Hox А ER RIS ERE ERE EE ET QA EE PES 18.3 


Сомротев, Coast AND СЕОрЕТІС SugvEv.—Àn examination will 
be held September 7th and 8th to secure cligibles to fill a position 
of computer at a salary of $1,200. This examination will be on 
a basis of pure mathematics and practical computations only. 
These examinations are held in various places throughout the 
country, and anyone wishing to apply should write to the U. S. 
Civil Service Commission, Washington, D. C., for application 
form No. 1312. The age limit is 20 years or over on date of 
examination. 


PASSENGER TRAVEL ON PENNSYLVANIA RAILROAD.—Figures com- 
piled by the Pennsylvania Railroad system show that in 1908 
and 1909 the various lines carried a total of 299,762,658 passen- 
gers over its 24,000 miles of track and only one passenger was 
killed as the result of a train wreck. These figures show that 
the chances of each passenger being killed in an accident is one 
in 300 million in two years and for each mile carried the chances 
are one in more than seven billion. During these two years but 
370 passengers were injured in train wrecks. 
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THE NEW FACTORY OF THE TRIUMPH ELECTRIC CO. 


The Triumph Electric Co. was founded in 1889, the original 
factory on Second street, Cincinnati, Ohio, occupying about 8,500 
square feet of floor surface. In 1895 the company removed to 
large and more commodious premises at the corner of Sixth and 
Baymiller streets with an approximate floor area of 40,000 square 
teet, which was ultimately increased to about 65,000 square feet. 


Notwithstanding the fact that these premises did not lend | 


themselves readily to the adoption of improved methods of manu- 
facture, the sales of the company steadily advanced, and in the 
six years between 1900 and 1906 were more than doubled. In 
I908 these quarters were completely outgrown, and it became 
imperative that a new factory be built. Therefore, in 1909 8% 
acres of land at Oakley, a subdivision of Cincinnati, were pur- 
chased, and on this site there has been erected a thoroughly 
equipped and entirely modern factory. This particular site was 
chosen on account of its unsurpassed shipping facilities, and 
because of the extent of property available for future extensions. 

The main building of the factory is 300 ft. long by 140 feet 
wide, and three stories high. Тһе center bay open to the saw- 
tooth type of roof, is spanned by a 25 ton traveling crane with a 
5-ton auxiliary hoist. The second floor gal- 
lery on either side is devoted entirely to 
the stores department. Тһе third floor east 
bay is occupied by the switchboard depart- 
ment, the coil winding, commutator depart: 
ments, and the armature winding depart- 
ment. Each of these is located immediately 
above the stores where the raw material and 
finished products are kept, so that handling 
is reduced to a minimum. Оп the west bay 
similar conditions prevail Тһе third floor 
gallery is occupied by the small tool depart- 
ment immediately above the stores. Both 
the east and west bay are provided with two 
freight elevators, and in addition the third 
floor on either side can be served by the 
overhead traveling crane. 

All heavy machine work is performed on 
the first floor, which is paved with concrete, 
making a solid foundation for the heavy 
tools, and is easily kept clean. Оп the east 
side are located the punch department and 
small testing departments, where both A C 
and D C motors of small size are tested be- 
fore shipment. The larger machines are 
placed on a special floor made up of Z sec- 
tions and concrete at the front end of the 
building in close proximity to the outgoing 
railroad switch, where they are erected and 
tested. 

АП modern conveniences in the way of clothes lockers and 
wash rooms are provided for the men and are located at the 
main factory entrance in the northwest corner of the building. 

In addition to the main building another building 240 feet long 
by 60 feet wide is situated at the west rear end of the main 
building in such a position as to eventually form one of the 
ells, which have been provided for in the planned extensions. 
Here are housed the pipe department, the blacksmith shop and 
the brass foundry. 

In conjunction with four other factories located in the imme- 
diate vicinity, a large power plant has been erected, which sup- 
plies light, heat, power and compressed air to the various fac- 
tories at a nominal charge. This station is equipped with Tri- 
umph generators of 300 k. w. capacity, each direct connected to 
Hamilton-Corliss-Cross compound engines, and orders have now 
been booked for an additional 600 k. w. unit. 

The available floor area of the new shops is at least three 
times as great as formerly, and about $50,000 worth of пем 
equipment has been purchased in order to take care of the in- 
creased business of the company. Of especial interest is а new 


INTERIOR OF THE TRIUMPH ELECTRIC COMPANY'S 


machine built by the Morton Co. of Muskegon, Mich., which 
materially reduced the time required to machine large castings, 
and is the first of its kind to be installed in Cincinnati. 

Every indication points to the fact that the present buildings, 
although three times as large as formerly, will not be adequate 


. to house the business of the company іп the near future, and 


it has already been decided to lengthen the main shop by 500 
feet and to build six ells, each 240 feet long by 60 feet wide, at 
right angles to the main building on the west side. These addi- 
tions will be commenced just as soon as the volume of business 
demands. In addition, a separate administration building will 
be erected in order to allow room for the expansion of the 
testing department, and a new pattern shop has already been 
considered. 


Poor’s MANUAL оғ IwNpusTRIEs.— The first annual number of 
Poor's Manual of Industries, containing 2,317 pages of text and 
designed to perform a work similar to that of Poor's Manual of 
Railroads, is being issued. This book is 1emarkable not only for 
its scope, which is much greater than has heretofore been at- 
tempted, but also for the aggregate industrial figures: presented 
in the introduction. The total capitalization of all industrial cor- 


um 


| Cus ЭС аша ШП а иа 
ч 


T El ` та тт 


< = 
ша. o 1 |} LL. 14 1 и 


ж-е ers «ғ жана ee ee UN LM 
— ғаз! етеш UR РЕГ 


NEW SHOP. 


porations reported. is $18,873,000,000. The total capitalization of 
all railroads in the United States, according to the Manual of 
Railroads, is $17,234,000,000. The average rate of interest on 
bonds of industrial corporation is 5.27 per cent., as against 3.88 
per cent. on railroad bonds. The average dividend rate on indus- 
trial stock is 4.02 per cent., as against 3.5 per cent. on railroad 
stock. 


INpivVipUAL Drive FoR SMALL Toors.—Considerable difference 
of opinion has developed as to the advantages of individual 
versus group drives for machine tools, and while it is generally 
agreed that it is advantageous to have the larger tools individually 
driven, the agreement by no means extends to the smaller ones. 
Under certain conditions there is no question as to the advant- 
ages of the individual drive for small tools, as, for instance, 
where small tools are necessarily placed among larger ones, or 
to allow convenient placing of tools in the assembling depart- 
ments. The cases where it would be advantageous to have small 
individually-driven tools are numerous.—Chas. Fair before А. S. 
M. E. and A. I. E. E. 


RECORD OUTPUT OF А CAR WHEEL LATHE 


33 PAIRS IN 9 HRS. 53 MIN. 


Recent improvements in the Pond 42-inch car wheel lathe 
have increased its speed of operation to a point where 33 pairs 
of 36-inch steel-tired wheels can be turned in less than то hours. 
In fact, this was recently accomplished at the West Albany 
shops of the New York Central by the workman who custom- 
arily operates the machine. The details of this day's work are 
given in the table on the next page. 

Pneumatic devices and attachments of various kinds on the 
lathe are largely responsible for this record. These consist of a 
pneumatically operated tool post, air cylinders for moving the 
tail stock, air operated clamps for holding the tail stock in place 
and skids raised by air cylinders to bring the axle up to the 
centers. Automatic operation of the gear segment also assisted 


^ 


in the cylinder or not; thus making the clamp a positive lock. 
The rest is entirely open at the side and the tools are readily 
changed without any movement to the slide; in fact, with no 
extra manipulation of any kind. The power cylinder, being part 
of the tool rest, offers no obstruction to the view of the work. 

The lateral pressure on the wheels, as a result of taking heavy 
roughing cuts, tends to cause the tailstocks to slide on the bed, 
necessitating the use of four heavy T-bolts to hold each tailstock 
in position after it has been adjusted. The time and labor inci- | 
dent to tightening and loosening these T bolts has been reduced | 
to a negligible quantity through the use of pneumatic pistons on | 
each tailstock. Тһе downward thrust of the piston operates | 
powerful levers on either side of the tailstock, the rocking move- 


POND 42-INCH CAR WHEEL LATHE WITH NEW ATTACHMENTS THAT HAVE GREATLY INCREASED ITS OUTPUT. 


materially in increasing the speed of operation. All valves for 
operating the various air appliances are conveniently located 
within reach of the operator’s platform. 

The new power tool seat will clamp the largest tools rigidly 
and instantaneously. Тһе air cylinder which furnishes the 
power for clamping the tool is a part of the lower member of 
the tool rest. The piston working in the cylinder forces a 
wadge between a lower fixed roller and an upper roller on the 
lever end of the clamp itself. The strain on the tool incident 
to the cut is not carried back to the elastic medium in the cylin- 
der. When the rollers are forced apart by the piston wedge, 
they remain in that position whether the pressure is maintained 


ment of which draw up the heavy sliding T bolts and hold the 
tailstock securely in position. 

Improvised skids have heretofore been used to lift the axle 
to the position where the tailstocks could run to the centers. 
The wheels are now run into the machine on two light rails 
which extend to the center of the lathe; two pistons, operated 
by power and underneath the ends of the rails, raise the wheels 
with their axle to the centers of the face plates. They can be 
raised and lowered quickly and accurately by the simple move- 
ment of a valve. The rails are specially constructed to be as 
light as possible and are movable so that they will not interfere 
when cleaning out the chips. 
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VIEW SHOWING AUTOMATIC OPERATION OF THE GEAR SEGMENT. 


The gear segment is automatically left in an open position the wood are practically lost, this due to the fact that large 
when the wheels are rolled out of the lathe. The axle of the volumes of cold air pass through the grates as the result of 
next pair of wheels, when it is rolled in, strikes a projection on uneven ignition. It is the opinion of the committee that ex- 
the underside of the segment, tripping a latch, held in position сері in the case of very light lines operating in the territory 
by a spring, and forces the segment to drop into place. A heavy where wood is plentiful and where the number of locomotives 
latch holds the segment in its working position until it is again handled is not sufficient to justify the installation for the use 
released by the axle when the wheels are taken out. This not of oil and shavings, the use of wood should be abandoned.— 
only greatly reduces the time required for putting the gear seg- From committee report International. Ry. Fuel Assn. 
ment in and out of place, but eliminates all manual labor on the ALERT REDIT ED MEE 
part of the operator. HANDLING Scrap.—I wish to call your attention to the im- 

On May її, 1910, one of these lathes at West Albany was portance of handling scrap and the care which should be taken 
working on 36-inch Krupp and Paige steel-tired wheels and a of it to give the best results from a financial standpoint, for the 
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WHAT A POND 42-INCH CAR WHEEL LATHE DID IN ONE ПАУ. 


careful and detailed record of its operation was obtained and revenue on this alone amounts to thousands and thousands of 
is reproduced in the accompanying table. The net result was 33 dollars and goes a long way towards defraying the expenses 
pairs in 9 hrs. 53 min., ог an average of less than 18 min. per generally. You will invariably see that the trunk lines, with 
pair from floor to floor. the assistance of officials and subordinates who take a great in- 
_ terest in the scrap bins, very seldom go into the hands of re- 
ceivers. Тһе sorting of scrap is the :nost important, for the 
Еткікс ОР Locomorives.—In computing the expense of firing price per ton,on all grades varies from 23 cents to $5.00. When 
up locomotives the steam used for blower purposes should be the general storekeeper turns cars over to the transportation 
taken into account, and it has been demonstrated that less blow- department for weighing, collection and sight drafts he should 
ing is required with-oil and shavings than with wood or with have a record of the car. In fact all scrap contracts should be 
the oil atomizer, this due to the coal igniting uniformly over handled through the store department and all collections made 
the grates. A number of tests have been made demonstrating by it with the approval of the purchasing agent. That is, it 
that the volume of coal required to build a fire from wood is should be taken out of the hands of the freight department 
equal to that where oil and shavings are made use of, it being entirely, except for billing, to get the best resultz.—George Wes- 
evident that the heat units obtained from the combustion of tall before the General Storekeeper? Assn. 
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VANADIUM CAST IRON FOR LOCOMOTIVE CYLINDER.* 


Cast iron may be regarded as 2 more or less impure steel, con- 
taining, in addition to the usual elements present in steel, a сот- 
paratively large quantity of carbon in the form of graphite 
interspersed throughout its structure in the form of granules, 
flecks or plates. The graphite destroys the continuity of the 
metal. In consequence the limit of strength of cast iron is low 
as compared with steel, and it also follows that any improve- 
ment conferred upon cast iron by an alloy must necessarily not 
be as great as in the case of more homogeneous steel. In cast 
iron, also, we have a metal that is subjected to no work or heat 
treatment to develop latent qualities. 

Nevertheless the benefits which accrue from the incorpora- 
tion of small percentages of vanadium with cast iron, especially 
in chill and cylinder castings, are very great, even if they are 
not so spectacular in. their nature as those obtained in steel 
Vanadium not only cleanses the cast iron from oxides and 
nitrides, but also exercises a very strong fining effect on the 
grain of the iron, with the result that porosity is eliminated and 
sound castings are produced. Strength, resistance to wear and 
rigidity are all increased by thc addition of vanadium to gray 
cast iron, while the vanadium martensites are much tougher than 
ordinary martensites. In the case of chilled cast iron, vanadium 
produces a deeper, stronger chill, and one less liable to spall or 
flake. Chilled iron rolls containing vanadium have shown re- 
markably increased resistance to wear in service. 

As a result of two years' test on a pair of cast iron cylinders 
made of vanadium cast iron, the New York Central Railroad 
Company specified vanadium cast iron for the cylinders of 183 
new locomotives built during the past eight months. The pair 
of cylinders under test gave upward of 200,000 miles, with only 
microscopical wear, whereas ordinary locomotive cylinders wili 
show about 1-32 in. wear рег 100,000 miles. These locomotives 
were built by the American Locomotive Company and com- 
parative tests have been made between the iron containing vana- 
dium and that to which no vanadium was added. The averages 
of 10 consecutive comparative tests аге as follows: 


Transverse Tensile 

strength strength. 

Pounds Pounds. 
Pisin CASE POR aes Sa hs ЕТ ТЕ тау УА 2,130 24,225 
vanadium caat rO АЕ 845 stared. EP 2,318 28,728 


The transverse tests were made оп 1-іп. square bars, 12 іп. be- 
tween supports; the bars were machined all over and consequent- 
ly were absolutely comparable, as is not the case with bars tested 
as they are cast. The tensile tests were also of machined bars. 
In machining the vanadium cast iron cylinders, the effect of the 
vanadium was noticed in the machining qualities of the iron; 
the chips were not so short, were tougher and showed consider- 
able springiness. 

The use of vanadium in cast iron will doubtless find its great- 
est field in engine cylinders, both gas and steam, where it will 
be of great value in increasing the life of the cylinder through 
its effect on the wearing qualities of the iron. 

Tests of vanadium in malleable cast iron have been reported 
as satisfactory in every way, the fibre of the iron showing much 
cleaner and the tensile strength being improved about 12 per 
cent. The castings were also very much stiffer than ordinary 
malleable castings. 

In applying vanadium to cast iron, it must be remembered that 
nothing like the heat of molten steel is at hand; consequently 
one should use a finely crushec or powdered alloy of a low 
melting point. As the melting point depends directly upon the 
percentage of vanadium contained in the alloy, a ferrovanadium 
containing under 35 per cent. vanadium should be used. If the 
iron to be vanadized is melted in the air furnace, the procedure 
15 a very simple one: after the charge is melted and 15 to 20 
minutes before tapping, the ferrovanadium is added and the 
bath well stirred or rabbled. 

Where the iron is melted in the cupola it is necessary to add 


ETT AI ^ 
* Extracts from a paper rcad at the May meeting of the New England 
Foundrymen's Association, at Hartford, Маз$., by Geo. L. Norris. 


the vanadium to the ladle, and, as the amount of heat available 
for dissolving the ferrovanadium is limited, the iron should be 
tapped out as hot as possible and a ladle used that has just been 
emptied in order to conserve as much heat as is practicable. 
After the bottom of the ladle is covered with a few inches of 
iron, the finely crushed or powdered ferrovanadium is added by 
sprinkling it on the stream of iron as it flows down the spout 
to the ladle. In this way advantage is taken of all the avail- 
able heat, and there is also the mixing effect of the stream as it 
strikes the iron in the ladle. After the vanadium is added the 
contents of the ladle should be well rabbled and allowed to stand 
a few moments before pouring in order to insure thorough in- 
corporation and complete reaction. 

In the case of cupola iron, with its limited available heat, it has 
been found that the addition of 0.10 to 0.12 per cent. vanadium is 
all that should be attempted ordinarily; while in the case of high 
grade air furnace iron, with its reserve of available furnace 
heat, the addition of o.18 per cent. to 0.20 per cent. is advisable 
and readily made. 

The analyses of a great many tests show that about 70 to 80 
per cent. of the vanadium alloys with the iron, the remainder 
being used up in cleansing the iron from oxides and nitrides. п 
remelting cast iron which has been vanadized, most of the vana- 
dium is necessarily lost, owing to the very strong oxidizing con- 
ditions under which the iron is melted. Тһе effect, however, of 
the small amount of vanadium remaining in the remelted iron 
is apparent in the texture of the grain and its consequent free 
dom from porosity. 


UNCOUPLING ROD ON THROW-BACK PILOT COUPLER. 


Many roads desire to use the throw-back type of pilot coupler, 
but have been prevented from doing so because of the regula- 
tions for an uncoupling lever on these pilots. On the Atlantic 
Coast Line this difficulty has been solved by an arrangement that 
is shown in the accompanying illustration. The usual type of 
double ended cross arm is used, but instead of having the un- 
coupling arm forged integral with this rod, as is customary, it 
has been arranged to pass through a hole in a 3 in. boss forged 


on the cross rod. This is sufficient to give the necessary stiffness 
and permits the arm to slide back through the cross rod when 
the coupler is thrown back. This arrangement has been used 
for some time on this road and has met with the approval of 
the Interstate Commerce Commission. 

On the pilot illustrated, in this connection, it will be noted 
that the bars have been cut away at the bottom to provide a 
step for the trainmen without the application of extension on 
the pilot base. 


===} 


STANDARD LOCATION FoR Can Door FAsTrENERS.—Ín my opinion, 
the Master Car Builders’ Association should prescribe a stand- 
ard height from the top of rail for placing door fastenings on 
all new cars built and when repairing old cars requiring new 
doors, or door stops, the door fastenings should be placed at 
the new standard. If this is done it will only be a very few 
years until car door fastenings will practically all be of a stand- 
ard, and seal records all over the country raised to a higher 
standard of accuracy.—Mr. Levy, before the Association of 
Transportation and Car Accounting Officers. 
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NEW HORIZONTAL UNIVERSAL TOOL. 


Machine shop people for some time have been in need of a 
tool at reasonable cost for machining the heavier class of very 
bulky castings which would be capable of performing a number 
of different operations with one setting of the work. With a 
view to meeting this demand especially for work on large loco- 
motive castings requiring a large amount of time and labor for 
handling, such a machine has been designed and placed on the 


market by the Fosdick Machine Tool Co., of Cincinnati, Ohio. 
The accompanying illustration shows the new tool, known as 

No. 1, style D machine, combining the characteristics of a hori- 

zontal boring, drilling, milling and tapping machine. 


heavy castings is reduced to a minimum. The boring bar sup- 
port at the left is designed specially for rigidity with broad 
square bearings at its base for the horizontal traverse, and also 
at its side for the bronze bushed tail bearing. Vertically, the 
traverse of the tail bearing on the bar support is simultaneous 
with that of the counterbalanced head on the column which is 
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FOSDICK NEW 


accomplished either by hand or power, so that the boring bar is 
always in perfect alignment. This is an essential feature in a 
well designed machine even when the boring bar itself is made 
of large diameter to withstand heavy strains. 

The machine was designed throughout for the use of very 
high speed tool steels. With this high speed work in view the 
spindles are forged from the best quality of steel with liberally 
large diameters. All the gears are cut trom steel with a large 
pitch and the journals are bronze bushed. Тһе back gears and 
feed gears, as well as all the operating levers are located on the 
head, making a convenient and compact arrangement. 

The column has very large bearing suríaces at its base for 
longitudinal traverse, reducing the wear 2i this point as much as 
possible, and the defects due to lost motion often found іп a 
boring machine are practically eliminated. Тһе general design 


The bed 
plate and work table is very low so that the work of placing 


HORIZONTAL БОКІХС, DRILLING, 


of the column provides ample strength and rigidity to insure 
accurate work. 

Power is transmitted either through a cone pulley or a speed 
box and may be supplied by a variable speed or constant speed 
motor mounted on the base if so desired. 

These machines are built in two sizes, No. 1 and No. 2, and 
in four different styles. The style A machine is provided with 
a high work table and boring bar support. Style B is designed 
and generally used as a portable machine, there being no work 
table and boring bar support. Style C is the machine without 
a work table, but it is furnished with a special bar support 
usually mounted on the floor plate, and the style D machine is 
provided with a low work table, as illustrated. The latter tool 
is often furnished with a universal, rotating and tilting table by 
the use of which it is possible to drill, tap, bore or mill a large 
casting on five sides without resetting the work. 


P. В. R. PAssENGER Car YARD AT PHILADELPHIA.—ToO elimi- 
nate congestion on its tracks between Broad Street Station and 
West Philadelphia, the Pennsylvania Railroad is enlarging its 
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MILLING AND TAPPING MACHINE. 


elevated railroad between these two points and building a pas- 
senger car storage yard east of the Schuylkill River. As the 
present car yard is a mile away from Broad Street Station, it 
has been found difficult to handle the shifting of trains neces- 
sary to haul some 21,000,000 people—the number arriving and 
departing in 1909 on 194,368 trains. The new car yard between 
20th and 23rd streets will accommodate sixty cars, or about nine 
suburban trains, and will be equipped with a 70-foot turn-table, 
which will eliminate the sending of all locomotives to the West 
Philadelphia yard for turning. To complete the yard will neces- 
sitate the building of retaining walls and embankments, the ex- 
tension of the arch bridges over 21st and 22nd streets, and the 
construction of two new bridges across the Schuylkill river. И 
is expected that the entire work will be completed bv December 
Ist at a cost of approximately $750,000. 
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NEW LOCOMOTIVE TURNTABLE. 


The extensive introduction of Mallet compound locomotives 
into American railway service in the past few years has been 
the cause of much serious consideration of the facilities for 
housing and turning such locomotives a: terminals. With this 
in view, a patent has recently been applied for by Frank H. 
Adams, engineer shop extension of the Santa Fe at Topeka, 
Kansas, covering an interesting and special design of motor 
driven turntable for this large class of power, thus solving one 
of the annoying problems of turning without disconnecting the 
tenders from the locomotives. 

It is well known that railroads for years have turned their 
locomotives and rolling stock on turntables centrally supported 
and having end supports to temporarily take the load while the 
locomotive or car is being moved to a balanced position on the 
turntable, the latter being revolved eithe: by hand through the 
means of extended levers at each end, or by means of a pneu- 
matic or electric motor mounted on a platform hinged from the 
main turntable structure driving a whcel in frictional contact 
with a circular tee rail near the outer circumference on the bot- 
tom of the pit. The tractive force of this wheel] due to the 
weight of the hinged platform, motor and mechanism was 
usually sufficient to revolve the turntable when the load was 
balanced and all in good working order. But the size and 
weight of railroad locomotives and rolling stock have been in- 
creasing rapidly during the past few years, until some locomo- 
tives with their tenders represent a combined weight in working 
order of about 350 tons and an extreme length over all of about 
110 feet. It is desirable to turn these longer locomotives with 
their tenders without disconnecting the latter, and yet a length 
of 85 to 90 feet seems about the limit from an economical, prac- 
tical, and operating standpoint for building the present type of 
centrally supported table and keeping within a reasonable ex- 
penditure. 

It is therefore important that suitable means be provided for 
turning this heavier and longer power by providing a turntable 
longer and proportionately at a less cost than that of the present 
type tables and one provided with a simple and positive driving 
device. A new table which embodies in its design these features 
is shown in the illustration. The load instead of being almost 
entirely supported on the center bearing and foundation is 
more evenly distributed by providing three circular tracks and 
their foundations, located at approximately equal spaces between 
the center and outer edge of the pit. For this reason the foun- 
dation at the center is comparatively light and the usual massive 
center casting is eliminated. The small center plates shown in 
section are not intended to sustain any part of the load, their 
function being simply to aid in maintaining the table in a cen- 
tral position and to provide a place for introducing the electric 
wire conduit. 

The usual style of built-up plate girders, braced transversely 
and diagonally, are used in the construction of the table and 
uniform support is provided by five 33 in. cast iron wheels at 
each end and four similar wheels on each of the two intermediate 
tracks. The electric motor is located in the first panel near the 
center plates and the shafting with two pairs of reduction gears 
is extended on each side of the center to a pinion at the circular 
rack which is fastened on the same foundation with the outer 
intermediate track as shown in the small sectional view. The 
pinion engaged by the rack is 11 in. in diameter by 5 in. wide 
and is intended to run at 45 r.p.m. There is an operator’s cab 
supported in the usual manner near one end of the table. 

Power is transmitted through a friction coupling near the 
motor, which is operated by means of a rod to the cab. To re- 
volve the table the motor is started to allow full speed ynder 
no load before shifting the coupling into contact and thus 
transmitting the power to the rack pinions. 


BALATA BELTING PLANT. 


In October, 1909 (page 416), this journal contained an article 
giving a complete description of Balata textile belting with 
facts concerning its manufacture, characteristics and application, 
and it is a well-known fact that a well made balata belt gives the 
best results where severe service is required. This belting is at 
present used extensively by many railroads as an axle generator 
belt for car lighting purposes, because it is thoroughly water- 
proof. It is also used largely for operating wood working ma- 
chinery, for motor drives and on fine tooling machines. 


Although an enormous quantity of Balata belting is in service 
in this country at the present time for transmission purposes, 
every foot of it has been manufactured in Germany or England 
and imported. The announcement, therefore, that a syndicate 
has been formed to introduce this new manufacturing interest 
into the United States will be of considerable interest, especially 
to present owners of the belting. 


A corporation, to be known as the Victor-Balata and Textile 
Belting Co., has been formed combining American interests 
with those of the German firm of C. Vollrath and Son, which 
is the largest firm of textile belting manufacturers on the Euro- 
pean continent. The New York Leather Belting Co., repre- 
senting the American interests of the new enterprise, were ріо- 
neers in first introducing Balata belting in the American market. 

The factory site, covering nine acres of ground, is located at 
Faston, Pa., and the buildings and equipment for the new plant 
will entail an expenditure of half a million dollars. An interest- 
ing feature in connection with the new plant is the complete 
small village to be erected on the site to house the large number 
of workmen and the large weaving plant for the cotton duck. 

The officers of the new company are: Chas. E. Aaron, of New 
York, president; Edwin Vollrath, of Blankenburgh, Germany, 
secretary, and John R. Stein, New York, treasurer. 


STEAM AND ELECTRIC RAILWAYS. 


Those who are doubtful of the future of electric railways or 
their relative progress should reca‘l that the first steam railway 
in the United States was the Balitmore & Ohio on which con- 
struction was started in 1828 and which was opened to ser- 
vice in 1853. The first operating electric railway in this country 
was an experimental line at the laboratory of Thomas Edison 
at Menlo Park which was built in 1880. The first regular elec- 
tric railway in the United States was one operated on Hampden 
Road, Baltimore, in 1886. The electric railways now carry more 
passengers annually than the steam railroads, with gross re- 
ceipts amounting to less than one-sixth of those of the steam 
roads and with only an eighth of the mileage of the steam rail- 
roads. 


SELECTING Motors ror MACHINE Toot Drive.—One of the most 
important features in the selection of motors and one that is 
persistently overlooked, is the strict adherence to the use of 
standard motors, and by standard motors is meant standard arm- 
ature shafts as well. The importance of maintaining standard 
armature shafts will be readily recognized by the factory man- 
agement when it is pointed out that by such an arrangement spare 
armatures are reduced to a minimum, and that in an emergency 
it is possible, where these are not carried, to replace an armature 
or even a whole motor, from an idle tool, or from a tool of rela- 
tively less importance at the time. Also, of course, stock motors 
can be supplied promptly by the manufacturer and shipments 
materially improved if special shaft extensions are not called for. 
That special features in a motor are sometimes desirable, is not 
to be denied; it may so happen that the advantages from some 
special feature in the motor may more than offset the disad- 
vantages above referred to, but in cases where these features are 
thought necessary they should be carefully considered before final 
decision.—Chas. Fair before А. S. M. E. and A. I. E. E. 
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OPEN SIDE PLANER, 


On some classes of work an open side planer is a necessity, on 
others it is a great convenience, and with the design illustrated 
herewith it is as valuable for nearly all kinds of work as the 
regular type. 

This machine, as will be readily appreciated from the illustra- 
tions, is of exceptional rigidity and very conveniently arranged. 
It is designed so that four tool heads can be used and has all of 
the usual automatic feeds found on a four-headed planer. It ís 
designed to take any cut which the tool will stand and is guar- 
anteed for both accuracy and amount of cut to be equal to the 
same size machine of the usual type. 

In construction the bed is cast closed on top and has solid 
cross ribs at frequent intervals, making it in fact a series of 
boxes. Тһе column is cast solid with the bed up to the table 
level, at which point the upper section is securely bolted and 
doweled, resting on broad flanges. The table itself is of ample 
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The machine shown in the illustration is size 60 by 84 in. by 
22 Н., and has an approximate weight of 94,000 lbs. This and 
other sizes of open side planers of the same general design are 
manufactured by the Cleveland Planer Works, 3148 Superior 
avenue, N. E, Cleveland, O. 


——— 


A Year’s CLEAN Кесовр REWARDED ON THE LEHIGH VALLEY.— 
Кот several years the Lehigh Valley Railroad has punished minor 
infractions of its rules by what is known as "record suspension," 
which means that instead of a man being actually laid off for 30 
or 60 days he continue at work, and this amount of punishment 
is entered against his record and stands the same as if he was 
out of service for that length of time. These records, of course, 
are taken into consideration when an employee is considered 
for promotion or is being disciplined for some other violation 
of rules. This system is found to be thoroughly satisfactory, and 
it has now been deemed advisable to further revise it. And be- 
ginning July т, 1910, employees with imperfect records will have 


CLEVELAND CPEN SIDE PLANER, SHOWING ITS GREAT RIGIDITY AND STRENGTH. 


depth and is provided with T slots and holes at frequent inter- 
vals, none of the latter being bored through the table. 

Reference to the illustration showing the rear of the machine 
clearly indicates the exceptionally broad and stiff bearing which 
the cross rail has on the column. Іп this connection it might 
be mentioned that the outside column іс employed entirely to 
give a fourth tool head and does not in any way support or 
stiffen the cross rail. This column can be quickly removed when 
the planer is to be used for open side work. Тһе heads are 
arranged to be operated from either side of the machine and 
have automatic feeds in all directions. 

All of the minor features throughout the whole machine 
have been given very careful study and many improve- 
ments here and there will be discovered. The belt ship- 
ping device is remarkably simple. АП gears, except the bull 
gear and its pinion, are arranged to run in oil; the bearings 
are of phosphor bronze, pressed in so that they can be easily 
removed at any time without disturbing the alignment. И is 
further arranged so that all gearing and running parts can be 
removed through the sides of the machine, thus obviating taking 
down any heavy parts in case anything should need attention. 
The machine is arranged to be operated entirely above the floor 
level, making a special foundation unnecessary. It is suited for 
either electric or belt drive, the motor shown in the illustration 
being 25 h.p. variable speed. 


an opportunity to clear them by loyal and efficient service in the 
future. By this method employees having a clear record for two 
years prior to July 1 will be entitled to cancellation of all de- 
merits previously incurred. А clear record for one year will 
cancel all demerits prior to 1905, and a clear record for twelve 
consecutive months at any time after July r will cancel demerit 
records up to that date. Ten days will be cancelled by a clear 
record of six months; 30 days by a clear record of 12 months, 
and 60 days by a clear record of 18 months after July r. When 
an employee's demerit record aggregates 9o days he is relieved 
from duty and is also to be summarily dismissed for drunken- 
ness, carelessness, insubordination, etc. 


EMPLOYEES GIVEN AUTOMOBILE Tours.—Wells Brothers Com- 
pany, of Greenfield, Mass., has been sending the foremen of the 
various departments of the factory and their families on outings 
during the summer months. These outings take the form of all- 
day automobile trips through the surrounding countryside and 
to the nearby cities and towns. One or two of the foremen, 
with their families, are sent at each time, the company providing 
a big touring car and paying all expenses. Each trip is about 
125 miles long, the start being made early in the morning, and 
the return ride early in the evening. Dinner is arranged for at 
one of the hotels at the point of destination. These trips are 
all to different places and all have proved very enjoyable. 
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COLD SAW CUTTING OFF MACHINE FOR BARS. 


A new, cold saw, cutting off machine designed chiefly for rapid 
work in cutting heavy stock, is shown in the accompanying illus- 
tration. In addition to cutting off bars, slabs, shafting and I 
beams, this machine is also adapted to a variety of other work. 
It can be used to advantage in many cases to do some of the 
work that is usually done on slotters, planers or even milling 
machines with considerable saving of time. Тһе saw is similar 
in general design to the one described in this journal November, 
1909. It is, however, of more massive construction, greater 
rigidity and has some marked improvements in many ofí the 
details. 

The capacity of the machine is 7% in. round stock; 7 in. 
square stock; 15 in. I beams in a vertical position, on a square 
or miter cut, and 5 in. wide by r5 in. bigh for material with 
oblong section. Reference to the illustration will show the 
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tripped by adjustable dogs on the saddle, has been tested for the 
period of over a year and found very satisfactory. 

Modern, inserted tooth saw blades are used, fitted with a hold- 
back to eliminate chattering when cutting material with thin sec- 
tions, and structural steel which does not permit the engagement 
of two or more teeth of the saw at one time. The method of 
securing the saw blade to the end of the spindle has been greatly 
improved to be consistent with the general rigidity of the ma- 
chine. This is accomplished by means of a circular plate fast- 
ened with one bolt at the center and secured further by six 
small flush pins arranged in a circle alcng its outer edge and 
extending through the saw blade. This arrangement not only 
saves time in removing and applying blades, as only one bolt 
must be removed instead of six, but it'adds to the strength of 
the joint. 

In the new lubricating system for the cutter blades the only 
change consists of including the oil storage tank in the base 


NEWTON COLD SAW CUTTING OFF MACI:IN-. 


convenient arrangement of the operating Icvers and the sim- 
plicity in.design and massive construction throughout, especially 
in the spindle, and its wide, capped bearings. An exceptionally 
broad faced, forged steel, spur driving gear is mounted in the 
middle of the shaft between the two main bearings. АП the 
bearings where necessary are fitted with bronze bushings. 
Power is transmitted through the worm driving shaft and a steel 
spur gear cut from the solid shaft on which the worm wheel 
is mounted. The construction of the worm wheel and worm 
together with the roller thrust bearings, all of which are encased 
to permit them to run in an oil bath, is practically the same as 
that on the machine described in the issue referred to above. 
The same rigid and massive construction is provided in the spin- 
dle saddle with wide, square bearing surfaces on the frame of the 
rnachire and underlocking gibs, adjustments for wear being 
made by means of taper shoes. 

A positive feed with four changes ranging from 1⁄4 in. to 1% 
in. per min. has been substituted for the continuous friction feed 
which was formerly used on the similar machines. This change 
is the result of special tests at the works of manufacturers in 
which it was found that the positive feed is much more efficient 
and better adapted to rapid work. This feed with its automatic, 
positive. safety release arrangement, governed by a set of stops, 


casting of the machine, thus eliminating the separate tank which 
has been in use. The system includes a small geared pump and 
attachments with piping extended to the point of cutting so that 
the lubricating and heat absorbing materials are delivered where 
they are the most effective. 

This cutting off machine is manufactured by the Newton 
Machine Tool Works, Philadelphia, Pa. Тһе worm driving 
shaft may be connected either to a motor, mounted on the end 
of the machine with a belt, gear or silent chain, or to a coun- 
tershaft which is furnished when desired. 


LATE TRAINS IN New York State.—During June there were 
63,717 passenger trains operated over the steam railways in the 
State of New York. In the corresponding month, 1909, there 
were 55,551 trains and in 1908, 50,122. This year 88 per cent. of 
the trains were on time at division terminals. The average delay 
for each late train was 21.2 minutes. The causes of delay were 
as follows: Waiting for connections from other divisions, 28.3 
per cent.; work at stations, 18.5 per cent.; waiting for connec- 
tions with other railways, 11.5 per cent.; trains ahead, 7.6 per 
cent.; wrecks, 7.2 per cent.; engine failures, 6.9 per cent.; meet- 
ing and passing trains, 6.4 per cent. 
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NEW DIE HEAD FOR РІРЕ THREADING. 


For use on pipe threading machines using a stationary head, 
the Landis Machine Co., Waynesboro, Pa., has designed a new 
die head which can be mounted on the carriage of any of the 
standard pipe machines, and is arranged for manual operation in 
opening and closing the dies. 

This head incorporates the use of the well-known Landis 
chasers which are made of high speed steel and only require 
grinding on the ends for sharpening. Their life is limited only 


TYPE OF HOLDER USUALLY FURNISHED ON THE NEW 
LANDIS DIE HEAD. 


by their length. After being ground at the angle giving the 
proper clearance for the material to be cut, they are quickly reset 
in the holders, the proper location being obtained by a small 
gauge furnished with the head. 

Two types of holders can be obtained with this head, the ones 
shown in the illustration, which are not arranged for cutting 
close to a shoulder, being generally furnished. These holders, as 
in fact is the whole head, are made of steel. The clamp is so 
constructed that in addition to holding the chaser rigidly also 


NEW LANDIS STATIONARY DIE HEAD. 


protects it in case the pipe splits. It comes down over the throat 
of the die and is rounded out near the cutting point so as to act 
as a guide for rough ends, and at the same time when a twister 
occurs in the pipe the strain is thrown, in great part, on the 
clamp, thus protecting the die in such manner that the liability 
to breakage is small. When it is desired to thread close to a 
shoulder a clamp is used which comes flush with the front edge 
of the chaser only, thus permitting the die to run close up as 
in threading short nipples, etc. 

This type of die admits of cutting speeds decidedly higher than 
the hobbed type, and since the clearance can at all times be 
ground to suit the quality of the material in the pipe, ideal cut- 
ting conditions are obtained. 
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The heads are graduated for setting the dies to the different 
diameters to be threaded. It is opened and closed by hand and 
wnen in the closed position the die is rigidly locked, but opens 
and closes freely by means of the lever. АП ‘dies are made 
to interchange perfectly, and if one chaser of a set should be 
worn out in advance of the others, this single chaser can be 
replaced without replacing the entire set. 

Dies of any one pitch will interchange on any of the die 
heads so long as the pitch is within the range of the head. For 
example, dies for threading т in. pipe on the т in. head will also 
thread r in. pipe on the 2 in. head, or vice versa, thus avoiding 
the necessity of carrying a large assortment of dies to cover the 
range of work when using a number of these heads. Of course, 
one set of dies will also cut all sizes having the same number 
of threads, as from r in. to 2 ins. for example. 


AN AUTOMATIC SAFETY WATER GAUGE. 


The Swartwout Automatic Safety Water Gauge, manufactured 
by the Ohio Blower Co., eliminates, to a large degree, the dan- 
gers resulting from broken gauge glasses. Quick-closing auto- 
matic valves are arranged to cut off the flow of water and 
steam the instant the glass breaks. 

In each of the two gauge bodies there is an automatic valve 
held away from its seat while in use by a spring, shown at F in 
the sectional view. In case of breakage this valve is closed 
quickly by the steam pressure in the boiler. The valve is also 
controlled by the hand wheel, so that both valve and valve seat 
are easily removed for cleaning without disturbing the gauge at 
the boiler connections and without removing the packing of the 
gauge glass. 

As shown in the sectional view, the screw E holds the parts 
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AUTOMATIC SAFETY WATER GLASS. 


of the valve together, and when taken out with a small screw 
driver or penknife all the parts are released. At the inner end 
of the valve stem C a flat scraper D loosens any sediment adher- 
ing to the boiler connection and as it revolves with every turn 
of the hand wheel the opening is cleared frequently. The remov- 
able valve case А is provided with two external threads of the 
same pitch, but of different diameters, so that the threads on 
the inner end may slip by the outer internal thread when inserted. 
The threads are cut so that both sets engage the threads of the 
gauge body at the same time, thereby insuring a good fit. 

On replacing a broken glass the hand wheel is turned forward 
until the valve is forced from its seat, thus allowing water or 
steam to flow from the boiler into the gauge glass; the valve on 
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the other gauge body will then automatically open to equalize 
the pressure. In turning the hand wheel forward to force the 
valve from its seat, the movement of the spring F in stem B 
must first be taken up before the valve moves. Every turn of 
the wheel turns the valves upon their seats. In this way they 
regrind themselves automatically. 

When the valve case is removed there is an unobstructed open- 
ing into the boiler 1 inch in diameter, obtained without in any 
way disturbing the gauge bodies. 

Another ingenious feature of the Swartwout Gauge Glass is 
the gooseneck gauge body. This form of construction allows a 
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WATER GAUGE. 


DETAIL OF SWARTWOUT SAFETY 


gauge glass 2 to 4 inches longer than usual, thus giving greater 
visible range of water level. Offsetting the gauge glass renders 
the operation of replacing a broken gauge glass an easy task. И 
is inserted through either the top or bottom of the gauge without 
in any way disturbing the valves or seats. It need not be of 
any particular length, an inch or more making no difference. It 
permits the use of softer packings, which with the flexible con- 
struction relieves the strain on the gauge glass, thereby greatlv 
reducing breakages. In cleaning also the value of the gooseneck 
is apparent, for by simply removing the top plug or the drain 
cock at the bottom, the swab for cleaning is easily inserted, 
without in any way disturbing the valves or gauge bodies. 


SELF PROPELLED MACHINE SHOP. 


The North Coast Railroad is a new line being built through 
central and western Washington from Spokane to the Cascades. 
During the construction there are, of course, a large number 


MACHINE SHOP ON WHEELS. 


of locomotives and cars in regular service which are continually 
getting further and further away from the base and in order 
to properly maintain this equipment a traveling machine shop 
has been designed. 

This shop consists of a specially constructed, very large box 
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car with numerous windows on each side, which encloses the 
gas engine for driving the tools and a selection of tools suited 
for the work to be done. The gas engine is a 12 h.p. Fairbanks- 
Morse and is connected through a friction clutch to the wheels, 
so that the car is capable of going from place to place under its 
own power and can also do switching to get into the most con- 
venient location. It is capable of a speed of about 10 miles per 
hour. In the car are conveniently located the following tools 
driven by belts from line shafting running along each side of 
the roof: 23-inch engine lathe; 16-inch shaper; 14-inch bolt 
cutter; 22-inch vertical drill; 6-in. pipe threading machine and 
emery wheel. The саг is 39 ft. 10 in. long, 9 ft. 6 in. wide and 
9 ft. high inside. 
$$ << (a! 


STEAM AND AIR FLOW METERS. 


It is often desirable to know and obtain a constant record of 
the amount of steam or air flowing through pipes which furnish 
a supply to either separate pieces of machinery or to a whole 
plant. The Pitot tube has been used for this purpose with a fair 


degree of accuracy when making гп efficiency test of a plant or 
some piece of apparatus, but in those cases it is necessary to 
make frequent observations and records, and up to recently there 


INTERIOR OF MACHINE SHOP CAR. 


паз been no instrument which could do this automatically and 
present the results as a graphical record. 

Realizing the demand for an instrument of this kind, the Gen- 
eral Electric Co. has recently perfected a meter which furnishes 
а record on a roll of paper similar to the record from a Boyer 
speed indicator. These instruments have been very carefully 
tested and checked and have been found to be very accurate. 
[hey сап be installed on any pipe line with little difficulty and 
по rearrangement of the connections and are arranged so as to 
register accurately for either а constant flow or an intermit- 
tent flow, as desired. 

A modification of the Pitot tube principle is used in this in- 
strument, which in brief consists of placing a U tube carrying 
mercury, on a balance, so arranged that a change in the level 
n the two legs of the tube tends to destroy the balance of the 
veam, which tendency is recorded by а pen point on a roll of 
‚ арег through the medium of a series of counterbalanced levers. 

A brass nozzle and plug, shown in Fig. т, is inserted in the 
еіріпр at the place where the flow 15 to be measured. This nozzle 
carries two sets of openings, one facing the direction of the 
flow and extending diametrically across the nozzle and the other 
a trailing set consisting of two openings, cne at 90 degs. and the 
other at 180 degs. in the direction of the flow. The impingement 
of the steam against the leading openings sets up in them a 
pressure equal to the static pressure plus that due to the velocity 
head, while the trailing set 15 affected by the static pressure less 
that due to the velocity. The difference in these values is а 
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measure of the velocity and for constant temperature and pres- 
sure gives the rate of flow. Тһе pressures in the two sets of 
openings are connected through separate longitudinal tubes to 
the plug, and from there by 14-т. pipes to the meter. 

Figure 2 shows the whole apparatus as connected with pipe 


FIG. I. 


and Fig. 3 the details of the recording meter. In this are two 
cylindrical hollow cups filled to about one-half their height 
with mercury and joined at the bottom by a hollow tube. This 
U tube is supported on and free to move as a balance about a set 
of knife edges. The two pressures from the plug are connected 
to the cups by flexible steel tubing, which offers a minimum re- 
sistance to the movement of the balance. The greater pressure 
acting upon the left hand cup, for instance, forces more mercury 
into the right hand cup and thus tilts the beam about the knife 
edges until the movement of the counterweights at the extreme 
right of the meter exactly balances the displacement of the mer- 
cury. This movement is multiplied by levers and registered by 
the pen upon the roll of paper, which is driven by an eight-day 
clock at a rate of about т inch per hour, this roll being properly 
ruled to show the flow іп lbs. per hour. 

Proper correction weights and adjustments are provided to 
adapt the instrument to any degree of pressure or temperature. 
In cases where the pressure varies more than 10 lbs. from the 


FIG. 2. 


normal, an automatic correction device is included to compen- 
sate for the error thus introduced on the instrument set for a 
constant pressure. This consists of a hollow spring similar to 
the pressure spring in the steam gauge and is connected so as 
to be influenced by the static pressure of the steam at a point 
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where the flow is being measured. The movement of this spring 
actuates a small correction counterweight and permits an accu- 
rate record being obtained for any rate of flow under varying 
pressure. 

An instrument which will indicate, but not graphically record, 
the rate of flow of steam or air is shown in Fig. 4. This in- 
strument is arranged on the principle of a float on the surface 
of the mercury in a U shape tube, which actuates a pulley that 
in turn moves a small U magnet. This magnet affects an indi- 
cating needle mounted in a separate cylindrical casing and reg- 
isters on a calibrated dial, as shown in the illustration. 

These instruments, since their introduction a short time ago, 


FIG. 4. 


have proven to be of great value not only for test work, but for 
keeping a close watch on the daily operation of various machines 
and the immediate determination of any unusual condition that 
might lower the efficiency. The General Electric Co., Schenec- 
tady, N. Y., is issuing a very fully illustrated catalogue that 
gives the sizes suited to different conditions. 

к” ———_—— 

TRAFFIC THROUGH THE Soo CANALS.—There were a total of 
3,242 vessels passing through the U. S. and Canadian canals at 
Sault Ste. Marie in July, toro. These vessels carried a total of 
nearly ten million tons of freight. Of this seven and a half mil- 
lion was east bound and two and a half million west bound. 
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МЕМ WANTED. 


Ровисітү MaNAGER.—Man capable of handling the prepara- 
tion of catalogs and bulletins and special literature for a railway 
supply company. Address A. Н. A. 


Car DngarrsMAN.—Experienced man on car design, especially 
passenger cars, on prominent castern railroad; excellent open- 
ing for the right man. Address W. R. M. 


LocomotivE DRAFTSMAN.—T wo or three men experienced in 


locomotive design and construction wanted by large road in 
the southwest; salary $80 to $100. Address H. H. M. 


POSITIONS WANTED, 


MECHANICAL ENGINEER OR CHIEF DRAFTSMAN.—Long experi- 
ence in the drafting room of railways; at present chief drafts- 
man; wishes position on a southern railway. Address P. F. R. 


CHIEF DRAFTSMAN ок SIMILAR Position.—Technical man, 
seven years’ railroad experience; now leading draftsman on loco- 
motive and electrical work on one of the largest railway sys- 
tems. Address E. J. W. 


Ехревт ON MACHINE Toot Desicn.—Has had long experience 
with the design and building of machine tools and dealing with 
the problems of shop production. Well equipped for duties as 
director of a trade school or similar work. Address S. C. J. 


DESIGNER OF RAILROAD SPECIALTIES.—Man thoroughly experi- 
enced in railroad design now chief draftsman of one of the 
largest systems wishes position with a supply company handling 
railway specialties, that require a designer of exceptional ability. 
Address R. L. W. 


GENERAL INsPECTOR.—Middle-aged man with technical educa- 
tion; 20 years' experience; expert on fuel, tests, spark throw- 
ing and front end arrangements; has held all positions from 
fireman to master mechanic and from machinist to mechanical 
engineer. Address S. S. 


MECHANICAL ENGINEER OR SALES ENGINEER—University grad- 
uate; twelve years’ practical experience as designing engi- 
neer and estimator with locomotive car manufacturers; has 
been chief draftsman on a large western railroad and is a 
specialist on steel coach calculations, designs, estimates and de- 
tails. Address H. D. W. 


SALES ENGINEER, INSPECTOR oR MECHANICAL ENGINEER.— 
Graduate in mechanical engineering, with nine years’ practical 
experience in capacity of special apprentice, draftsman, chief 
draftsman, roundhouse foreman, mechanical inspector and chief 
estimator with railroads and steel car manufacturing concern. 
Thoroughly experienced in mechanical lines and exercising of 
executive ability. Address 5. Е. W. 


PERSONALS. 


W. R. Woop has been appointed engineer of tests on the Great 
Northern Ry., with office at St. Paul, Minn. 


Cuartes Е. Ковевтѕ has been appointed assistant locomotive 
superintendent of the United Railways of Havana, with office at 
Havana, Cuba. 


Н. L. Jace has been appointed master mechanic of the South 
Dakota Central Ry., with offices at Sioux Falls, S. D., succeeding 
C. A. Swan, resigned. 


Wn. Hitt has been appointed master mechanic of the Iowa 
Central Ry. at Marshalltown, Та., succeeding C. E. Gossett. 
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М. FLANNAGAN has been appointed master mechanic of the 
Richmond division of the Chesapeake & Ohio Ry., with head- 
quarters at Richmond, Va. 

D. P. KErreGG, master mechanic of the Southern Pacific Co. 
at Los Angeles, Cal, has been appointed shop superinténdent of 
the Los Angeles general shops. 


W. V. O'NrziLL has been appointed master mechanic of the 
Crystal City and Uvalde Railroad, with office at Crystal City, 
Texas, succeeding J. S. Hardwick. 


C. J. ANDERSON, formerly master mechanic of the National 
Lines of Mexico, has been appointed assistant superintendent of 
the Southern Pacific Co. at Nazatlan, Mexico. 


F. A. BurLER has been made master mechanic of Boston di- 
vision of the Boston and Albany В. В., with office at Beacon 
Park, Allston, Mass., succeeding J. B. Canfield, transferred. 


Е. J. SEAnrEs has been appointed assistant to the general su- 
perintendent of motive power of the Baltimore & Ohio В. В. Co. 
and Baltimore & Ohio Southwestern R. R., at Baltimore, Md. 


T. H. Haccerty has been appointed smoke inspector on the 
Chicago terminal division of the Chicago, Rock Island & Pacific 
Ry., with office at Chicago, succeeding E. A. Lutzow, resigned. 


Tuomas O'Leary, master mechanic on the Tucson division of 
the Southern Pacific Co., at Tucson, Ariz, has been appointed 
master mechanic at Los Angeles, Cal., succeeding D. P. Kellogg. 


L. L. Моор has been appointed acting superintendent of motive 
power and machinery of the Evansville & Terre Наше В. R, 
with office at Evansville, Ind., succeeding G. H. Bussing, re- 
signed. 


W. С. Peterson, round house foreman of the Southern Pacific 
Co. at Yuma, Ariz, has been appointed master mechanic оп the 
Tucson division at Tucson, Ariz., succeeding Tom O’Leary, 
transferred. 


C. H. Hocan, division superintendent of motive power of the 
New York Central & Hudson River R. R. at Depew, N. Y., has 
been appointed assistant superintendent of motive power, with 
office at Albany, М. Y. 


J. B. CANFIELD, master mechanic of the Boston division of the 
Boston & Albany В. К., has been appointed master mechanic of 
the Albany division, with office at West Springfield, Mass., suc- 
cceding A. J. Fries, promoted. 


TD 


W. В. LiLLis, general foreman, Illinois Central В. В. shops, 
Waterloo, Iowa, and formerly holding similar positions at Burn- 
side and Freeport, Ill, has resigned, to become superintendent of 
Greenlee Brothers Company, Rockford, Ill. 


GEogRcE Н. BussiNc, superintendent of motive power of the 
Evansville & Terre Наше В. К., at Evansville, Ind., has been 
appointed superintendent of motive power of the Buffalo & Sus- 
quehanna R. R. and the Buffalo & Susquehanna Ry., with office 
at Galeton, Pa. 


А. J. Fries, division master mechanic of the Boston & Albany 
В. R., at Springfield, Mass., has been appointed division superin- 
tendent of motive power of the Western division of the New 
York Central & Hudson River В. R., with office at Depew, N. 
У., succeeding C. H. Hogan, promoted. 
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C. E. Gossett, master mechanic of the Iowa Central Ву., at 
Marshalltown, Iowa, has been appointed master mechanic of the 
Minneapolis & St. Louis Ву. with office at Minneapolis, Minn., 
succeeding J. Hill, resigned. 


CATALOGS. 

CHAMBERS THROTTLE Уліуе,-Тһе Watson, Stillman Co., 50 Church St., 
New York, is issuing Catalogue No. 80, which very fully illustrates and 
describes the Chambers throttle valve, that is made the subject of a descrip- 
tive article in another part of this issue. 


ADAPTER BEARINGS.—A leaflet being issued by the Hess-Bright Mfg. Co., 
Philadelphia, Pa., shows how ball bearings can be adapted to any point on a 
shaft, where a hanger can be located, without difficulty. A bushing is 
applied to the shaft and secured by taper pins and on this the ball races are 
mounted in a very simple manner. 


Fire ExriNGUISHER.—''Success" fire extinguishers in hand operated sizes 
as well as larger ones mounted on a truck are the subject of a leaflet being 
issued by the H. W. Johns-Manville Co., 100 William St, New York. 
These extinguishers are most substantially constructed and are intended to 
be thoroughly durable as well as thoroughly efficient. 


THROTTLE Stem Packinc.—A leaflet being sent out by the Plunger Plas- 
tic Packing Co., St. Paul, Minn, illustrates an entirely new design of 
stufhng box for throttle stems, which it is claimed is absolutely leak proof 
and can be applied with a full head of steam in the boiler. This packing is 
applicable to old as well as new construction and uses but one size packing 
for all size throttle rods. 


ACETYLENE Ілснтімс.-Тһе safety, convenience and reliability of the 
acetone system of storage for acetylene gas is now very fully accepted and 
recognized by all railroad men, as well as automobile owners. The Com- 
mercial Acetylene Co., 80 Broadway, New York, which controls this type 
of apparatus for all railroad uses, are issuing two attractive catalogues or 
pamphlets, one being devoted to standard locomotive headlight equipment 
and the other to railway car lighting equipment. These catlogues briefly 
cover the essential features of both of these equipments and will be found 
to be of decided interest to motive power officers. 


Солі ann Ore HaNpLiNG MacHINERY.—A most attractive publication, 
consisting of an exceptionally well chosen series of photographs in cepia on 
a rough coated paper, is being issued by the Brown Hoisting Machinery Co., 
Cleveland, O. These photographs, to the number of 62, illustrate the most 
modern arrangement of machinery for handling any product that is capable 
of being conveyed with a clam shell bucket. They include some of the very 
largest coal and ore handling plants in the world and in many respects this 
exhibition, in the shape of photographs, is far more impressive than any 
statement of sizes and capacity could possibly be. 


Car Heatinc.—Complete half-tone illustrations, sectional and perspective 
line drawings and table showing names of different parts, together with 
descriptive matter of the different systems, make up a large part of the 165 
page catalogue, each sheet measuring 9x12, being issued by the Gold Car 
Heating and Lighting Company, Whitehall Building, New York. The Gold 
systems include those for steam, vapor, hot water and electric heating, acety- 
lene lighting and systems for ventilation of railway cars. It would be 
impossible in a brief space to begin to indicate the scope of this book, and it 
is only possible to say that it is complete and contains a very complete index 
for quick reference. 


Ecectric Heapricut SystEM.—The complete apparatus for generating 
and using electric current for head and cab lights on steam locomotives is 
the subject of Bulletin No. 101 from the R. G. Peters Mfg. Co., Grand 
Rapids, Mich. This system includes an efficient steam turbine direct con- 
nected to an electric generator mounted in a compact manner. The gen- 
erating apparatus is most fully described and illustrated in the catalogue, 
each particular detail being considered separately. The same is true of the 
arc lamp for the head light, which can be furnished with either copper and 
carbon terminals, or with two carbon terminals, either vertically or hori- 
zontally arranged. Also included are the results of tests made at the 
University of Illinois, which shows the steam consumption, candlepower, 
etc., of the apparatus. 


Braxr Beams.—Ninety pages, 6 by 9 in. size, each containing a full 
dimensioned and dctailed line drawing of a brake beam or bolster, is being 
issued by the Chicago Railway Equipment Co., McCormick Building, Chi- 
cago, Ill. In addition there are included some reproductions from photo- 
graphs of the various beams and also illustrations of roller side bearings, 
adjustable brake heads, slack adjusters and journal boxes. This method of 
showing its product by dimensioned drawings most carefully made and large 
sized reproduction of photographs unaccompanied by any comment or 
descriptive matter, will be appreciated by railroad men who often have need 
of exactly the information here given and find it unavailable in most cata- 
logues. Тһе book is of the loose leaf variety and will be extended as new 
designs are brought out. 
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CurrER Heaps кой Woop Worx.—Catalogue No. 30, from Samuel J. 
Shimer & Sons, Milton, Pa., contains 224 pages given up to illustrations 
accompanied by brief descriptions, details of sizes, and prices of the excep- 
tionally large variety of cutter heads manufactured by them. Many pages 
in the catalogue carry illustrations of cross sections of lumber of various 
kinds, which are dimensioned and show exactly the character of work the 
various heads are arranged to do. Some of these mouldings and ceilings 
are unusually complicated in appearance, but the cutter heads are as simple 
for them as for ordinary tongue and grooving. This company also furnishes 
cylinders to order to fit any surfacing or planing machine; in fact, this 
catalogue clearly indicates that there is nothing in the shape of a cutter for 
wood work that cannot be obtained from this company. 


Роктавів ACETYLENE Licuts.—The value of a strong, efficient and simply 
operated portable light is thoroughly appreciated by railroad men in all 
departments. If the apparatus is properly designed, acetylene offers prob- 
ably the most satisfactory source for a light of this character and the 
arrangements shown in the catalogue being sent out by the Alexander 
Milburn Company, 507 West Lombard St., Baltimore, Md., fully covers the 
field. These lights are furnished in any size, to be carrried as a hand 
lantern as well as stationary lamps, which are easily transported by one 
man, and also in larger sizes where the lamp, through the medium of a hose, 
can be placed in any satisfactory location, the generator being some distance 
away. These lamps are made in all sizes up to 5,000 candlepower. The 
catalogue includes complete tables of sizes and gives the price of each 
arrangement. 


Courter, Drarr Gears AND STEEL Castincs.—A loose leaf catalogue with 
most susbtantial covers, printed on exceptionally highly finished paper, 
which brings out the details of the illustrations to the very best advantage, 
is being issued by the Gould Coupler Company, 341 Fifth Ave., New York. 
This catalogue contains 146 pages and is arranged to show in large size. 
retouched, half-tone illustrations, line drawings and concise descriptive 
matter the large assortment of car and locomotive parts manufactured in the 
various malleable iron and steel casting plants of this company. The first 
part of the book is given up to freight couplers of the Gould pattern, which 
has more than kept pace with the modern requirements. Following this 
are friction draft gears, in which section are included drawings showing 
the application of this gear to different types of cars. Next follow cast 
steel body and truck bolsters and cast steel end sills, followed by cast жесе! 
truck frames. Hartman ball bearing centre and side bearings are then 
considered, this section including comparative tests carried out in some 
detail and deductions as to the saving in coal and water possible by the 
use of bearings of this kind. Phantom views of journal boxes clearly 
illustrate the internal arrangement and advantages of the Gould insert 
journal box lid. Тһе next section of the catalogue covers the same parts 
and appliances as furnished for passenger cars and here are also given 
friction and spring buffers, standard vestibules, etc. The section оп locomo- 
tive equipment includes couplers for tenders and pilots, buffers and journal 
boxes for tenders. Тре next section is on electric traction appliances and 
shows the Gould radial buffer and swing coupler. Steel locomotive and car 
axles are illustrated and briefly commented upon. Several pages at the end 
of the catalogue are given up to the apparatus of the Gould Storage Bat. 
tery Co. for car lighting. This catalogue is furnished with thc idea oi 
furnishing a busy man with exactly the information he requires with the 
least expenditure of time. It is substantial and suited for hard usage, 
while at the same time being most attractive in every particular. 


NOTES. 


Grip Nut Co.—E. К. Hibbard, president, accompanied by his wife and 
son, left Chicago July 28 for a ten weeks' trip to the Orient. 


Т. H. Symincton Co.—E. Н. Symington has been appointed mechanical | 
expert of the above company and will be located in the Chicago office cf ` 


the company, 316 Railway Exchange. 


RAILWAY STEEL Sprinc Co.—It is with profound regret that we have to 


chronicle the death of William И. Silverthorn, president of the above com- | 


pany. Mr. Silverthorn was 61 yeurs of age, and died at his home in Paines 
ville, Ohio, on August 13. 


C. W. Hunt Co.—Arrangements have been made by the above company. 
of New York, builders of coal handling, conveying and hoisting machinery, 
by which their business оп the Pacific Coast will be handled by the Sas 
Francisco Bridge Company, with offices at 865 Monadnock Building, San 
Francisco, Cal. This company has just completed a coaling station in Зап 
Francisco for the government. 


LOCOMOTIVE SuPERHEATER Co.—It is announced that the above compan: 
has acquired the United States and Canadian rights under the basic patent 
upon fire tube superheaters. There are in successful operation or in cours 
of construction іп Europe over 6,000 of these superheaters and in Ameri: 
more than 800 have already been installed. These patents include the ir 
ventions of Messrs. Wilhelm Schmidt, H. H. Vaughan, A. W. Horse. 
Francis J. Cole and others. Тһе principal office of the company is locate 
in the Hudson Terminal Building, 30 Church Street, New York. 
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All Steel Pullman Cars 


THE PULLMAN COMPANY HAS PERFECTED A DESIGN 


FOR ALL STEEL SLEEPING, PARLOR, CLUB AND 


PRIVATE CARS, WHICH PERMITS THE USE OF A STANDARD UNDERFRAME COMPLETE AND MANY 
OTHER STANDARD PARTS FOR ALL CLASSES OF CARS. THE FOLLOWING DESCRIPTION AP- 
PLIES PRINCIPALLY TO THE SLEEPING CARS. 


The Pullman Company now has in service on the Pennsyl- 
vania over 300 all-steel cars, representing about half the steel 
equipment required for operation on this system in connection 
with the New York terminal project. The cars are being placed 
in service as fast as they can be built and cover three varieties of 
sleeping cars, parlor cars, observation cars, club cars and pri- 
vate cars. 

These cars are radically different fron: the first steel sleeper 
built and named for the Jamestown Exposition,* where it was 
exhibited. This car is remarkable for the almost imperceptibte 
effects the subsequent continuous service has left upon it. How- 


tural strength and built five club cars very similar to the present 
standard designs. 

The cars now running and under construction as per the de- 
signs here reproduced probably exemplify the highest develop- 
ment of the steel car building art. Іп general characteristics, 
appearance and over-all dimensions all classes of these cars are 
identical. Тһе outside elevation is square with pressed prism 


plate combination gothics and deck lights, continuous sash rest, 
round-top high windows of pressed prism plate glass, interlock- 
ing steel sheathing of 11 in. face below the letter board, Pull- 
man standard roof, hood and vestibule. 


The outside is painted 
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AN ALL STEEL PULLMAN SLEEPING CAR. 


ever, its construction was so heavy as to cause doubts in the 
minds of railway motive power and operating officials as to its 
practicability. Realizing this, the Pullman Company endeavored 
to secure a lighter construction without any sacrifice іп struc- 


* See AMERICAN ENGINEER, April, 1907, p. 180. 
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INTERIOR VIEW OF SLEEPING CAR. THE CEILING IS FLAT. 


Pennsylvania standard colors and striping so as to secure a 
uniform train appearancc. 

The body of these cars weighs on the average 100,000 pounds 
and the two trucks 43,500 pounds. This is a very creditable re- 
sult, the total service weight being but from 12 to 15 per cent. 


INTERIOR VIEW OF PARLOR CAR. А BEAMED CEILING IS USED. 


IJ (Остовея) 
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Section at Center 
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greater than the standard wooden sleeping cars. 


FRAMING. ieee 9 e € «9 * е СА ni cs ves ыз e v ce Que 

The car is framed to meet M. C. B. recom- j | 
mendations for steel passenger equipment, the к 
same as the Pennsylvania all-steel equipment * | х 
with which these cars are to гип. Тһе center % . 
sills are designed to carry all of the load and 24 | rz 


resist the service end-shocks. The weight of 
superstructure and loading is transferred to the 
center girder at the ends, by the large combined 
platform and bolster casting and at two inter- 


SECTIONS AT CANTILEVER AND CROSSTIE. 


Side Hlevation 
mediate points on each side, by cast steel canti- 
levers. THIS UNDERFRAME IS SUITED FOR FOURTEEN DIFFERENT TYPES OF 
~ The center sills, spaced 18 in. apart, are fish- қ CARS. 


bellied, built up of a 30x 3$ in. top cover plate; 

2 upper flange angles 4x 3x 7$ in.; 2 web-plates 5/16 in. x I ft. square inches at the center of the car. The use of heavier 

ro in. deep, continuous between end castings; and 2 bottom flang: angles at the top of the web than at the bottom, together 

angles 3 x 3 x 3$ in. The whole section provides an area of 5o with the heavy cover plate, raises the neutral axis so that it is 
* See AMERICAN ENGINEER, June, 1907, p. 232; July, 1907, p. 260. almost concentric with the line of action of the resultant end 
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VIEW OF FRAMING FOR SLEEPING CAR. 


shock. The bending stresses due to eccentric end shock are thus 
almost eliminated and to the lading stresses but slightly more 
than the direct compressive end shock stresses need be added to 
obtain the total stress. 

The careful disposition of the metal *п the underframe mem- 
bers, thus permits the building of the whole underframe, with a 
complete covering of floor-plates, under 30,000 lbs. in weight. 

This design of underframe, shown in the illustration, will fit 
under I4 different types of cars without any modification what- 
ever—a feat of interchangeability. The alignment of center 
and side-sills is permanently assured by the frequent use of 
pressed steel transverse cross-ties. The same cross-ties, together 
with floor stiffener angles placed between them, serve as web 
stiffeners and splices for the floor girder plates which extend 
from side-sill to center-sill and from end to end of car. This 
construction produces an admirable floor-girder well suited for 


resisting the tendency of buckling sidewise, as a whole. 

The large platform and bolster-casting is used for the whole 
structure and detail of the underframe from the buffer-beam 
to about 12 feet behind the body end-sill. This casting serves 
for buffer-beam, platform-sills, safety-chain and pipe-anchors, 
buffing-housing, trap-door and step-supports, body-end-sill, draft- 
housing, center-sills, double-body-bolsters, side-bearing-braces, 
center-plate-bearing, and center-sill-splice. It avoids a multi- 
plicity of parts and riveting and withal weighs but 5,150 pounds. 
It was designed and built by the Commonwealth Steel Co. The 
center-sill-splice or the connection of the structural sills to the 
casting, comes approximately at the point of inflexion of the 
total bending moment on the center-sills, making it eminently 
safe. 

The transverse cantilevers are of cast steel with a center-sill 
separator between the web-plates, the whole being securely tied 


VIEW OF UNDERFRAME. THE COMMONWEA ти STEEL COMPANY'S COMBINATION CASTING IS USED. 
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VARIOUS SECTIONS AN 
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PLAN OF TWELVE-SECTION ALL STEEL SLEEPING CAR—THE PULLMAN COMPANY, 


together top and bottom by a 6 x 58 in. cover plate, besides be- 
ing riveted directly through. 

The underframe is used for the floor framing direct; above 
the 1/16 in. floor girder plate is placed а г in. layer of magnesia 
insulation, separated by longitudinal furring strips, to rigidly 
support the 12 in. keystone flooring. Over the keystone metallic 
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tinuous 5 in., 11.6 lb. Z-bar, which section provides the readiest 
methods of fastening the floor to the side girder, of closing the 
bottom of the side wall and attaching the sheathing. The uppet 
chord is a 4 x 7/16 x 13% in. continuous dropper bar (Jones and 
Laughlin) and the web is formed of % in. steel plates 2 ft. 114 
in. deep in three lengths per side. The side girder, theoretically. 
is a continuous beam of three spans, 
7 the ends being in a condition some- 
| where between fixed and freely sup- 
ported, due to the constraining influ. 
ence of the steel end casing. The 
stesses in the side girder do not 
equal one-third of the permissible 
amount, the extra metal being re- 
quired to prevent unsightly deflection 
in the long central span. This pro- 
vides for a large degree of elastic 
deflection, due to overload or service 
damage, before the car could take a 
permanent set. 

The side girder is stiffened to prc- 
vide against lateral bending by the 
strength of the side posts and the 
two dropper bars, a 3 x % x I in. 
dropper Баг being used outside, 
where it also serves as the upper 
attachment for the sheathing and the 
face connection of the drawn steel 
sash rest. 
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DETAILS OF VESTIBULE. 


Between these two dropper bars 
and securely riveted to them, pass 
the pressed steel side posts. Тһе 
main post is channel shaped, of 1% 
in. steel and continuous from side- 
sill to deck-sill, so that they form 
the lower deck carlines. The win- 
dow posts are U-shaped of 1/16 in. 
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flooring is spread a 5$ in. layer of flexolith. This floor weighs 
about 45 pounds per square foot. 

On the platform, the floor is simply a % in. plate covering 
the casting with 14 in. rubber tiling on top. The floor of the 
car is not subject to any noticeable vibration and is a good non- 
conductor of sound. 


Tue SIDE GIRDER. 


Due to the use of interlocking steel sheathing, the side girder 
is placed inside of the car. The lower chord or side sill is 4 соп- 


in. steel and extend from side-sill 
to lower deck eave. From this point to the deck-sill extends a 
special % in. pressed carlinc, forming the lower deck roof joint 
and the attachment of roof to body of car. 


Tue Deck GIRDER 


A continuous 3/32 in. steel plate punched out for ventilators, 
screens and deck lights forms the deck plate. Securely riveted 
to it at the bottom is a 3 x 3 x 3/16 in. angle forming the deck- 
sill and at the top a drawn steel chord forming the eave and 
water table. The girder is stiffened by upper deck posts of 
2 x 3 x 3/16 in. angles. 


THE Roor. 


Three varieties of carlines are used in the upper deck, all 
made of % in. pressed steel. The main carline is of U-shaped 
section and upon it is made the joint of the inside finish. The 
carline is furred with agasote and drilled for the finish to screw 
to it. The intermediate carline is of Z-shaped section and is 
simply one-half of the main carline, which is used to save weight 
and for the fastening of transoms. The roof joint carline is of 
% in. pressed L-shaped steel and is used to attach the roof to 
the car. 

All three types are riveted to the deck-plate through pressed 
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end flanges, the rivets taking both the deck-plate and upper-deck 
chord. 

Running longitudinally from end of car to end of car, in the 
center of the roof is a 1 хіх % in. T-bar securely riveted to 
each carline, preserving their alignment and forming the attach- 
ment for the longitudinal roof sheet flanges and the joint cover. 

In the roof there are no rivets whatever extending from the 
outside to the inside to work loose and leak; even the connec- 
tion of the lower-deck roof sheets to the deck-plate is outside. 
The sheets being split in the center are of a size easy to secure, 
and the flexible joint allows for temperature changes. 

INSIDE FINISH. 

Inside finish of steel and agasote, in a very unobtrusive de- 
sign, with conventional stencil decoration is employed. Fire- 
proof agasote is used for upper-deck ceilings, lining of upper 
berth, section partitions, and section wainscoting. 

Vermilion inside sashes, sash rests, window and curtain stops, 
and seat back mouldings are used. The bunks are all-steel con- 
struction, as are the seats; they are painted a burnt red and 
mottled in finish, which destroys the effect of the flat color, but 
does not endeavor to imitate wood graining. The upper-deck in 
all cars is flat, the lower in the parlor cars 15 likewise flat with 
ceiling beams. 


INSULATION. 


The whole car is in reality a double insulated air space, due to 
the use of "resisto" insulation inside of the cellular sheathing 
and outside of the steel lining. This insulation is У in. hair 
felt sandwiched between sheets of asbestos. Besides the above, 
the section wainscoting and berth lining still further separate the 
passenger from the cold outside walls. 


LicHTING. 


Provision for electric light only is made and the cars are wired 
so that either train line or axle device can be used. Тһе great 
majority of the cars have not had axle devices applied to them 
as yet. 

TRUCKS. 


The trucks are of the newest cast steel type, using Lappin steel 
backed brake shoes, Creco beams, McCord boxes and lids, M. С. 
В. 5 x 9 in. axle, 36 in. Paige wheels, Woods’ roller side bear- 
ings and Commonwealth Steel Company’s castings. The bolster 
springs are 5-ply 4 x 7/16 in. steel 36 in. long and the equalizer 
springs of three-coil 9 x 13 in. of 112, І 1/16, 11/16 in. rod. 

Westinghouse high speed brake is employed using two cylin- 
ders and braking trucks independently to 9o per cent. of the light 
weight of car. 


SPECIALTIES. 


Among the specialties are the following: Garland ventilators, 
exposed Durer hoppers, Knapp sash locks (inside sash), flush 
sash lifts and post springs (outside sash), Perfection sash bal- 
ances, Brown metallic weather stripping, Forsyth ring offset 
shade fixtures, Pitt drawbars, Westinghouse draft gear, Acme 
diaphragms, vestibule roller curtains and fixtures, National steel 
trap doors and Pantosote Company's Agasote for inside finish. 


CO-OPERATIVE PLAN OF ENGINEERING INSTRUC- 
TION. 


The scheme of instructing students in engineering and similar 
subjects on the co-operative principle, wnereby a certain amount 
of practical work under regular every-day working conditions is 
combined with the theoretical instruction in the school, which 
was originated by Professor Schneider and installed by him in the 
University of Cincinnati, has attracted widespread attention and 
is being received with so much favor that other schools and col- 
leges are taking up the idea and devising variations of the orlg- 
inal plan to suit the special conditions in each case. 

Among the latest of these is the University of Pittsburgh, 
which has originated a new idea whereby the students get the 


usual amount of instruction in the college and at the same time 
get three months each year of practical work in one of the іп- 
dustries around Pittsburgh. In the latest bullettin of the Uni- 
versity this plan is described as follows: 


“It has been a matter of common observation in connection 
with the educating of young men who enter the engineering ac- 
tivities that those who spent their vacations while at school in 
engineering offices and industria] establishments have been better 
prepared for entrance upon their life's work than their fellow 
students of otherwise equal abilities who devoted their time ex- 
clusively to school work. The contact with the engineering ac- 
tivities, even in this subordinate way, gives the student of engi- 
neering an insight into practical affairs which not only makes 
him of more immediate use to his employer upon graduation from 
school, but also fits him to pursue his studies to better advantage 
while in school. 

"]f the student of engineering is thus benefited by such chance 
work as he may be able to get during vacation periods, then it is 
evident that he will be benefited still more by pursuing a system- 
atic course in which the instruction in school is interspersed with 
suitable outside practical work. 

“The technical graduate who has taken school work only has 
no adequate knowledge of the organizaticn which makes it pos- 
sible for many men of diverse employment to work together as 
a single unit in the accomplishment of a desired result, or the 
system that is necessary for tying together interrelated depart- 
ments for the attainment of economic production; nor does he 
even know as a beginner how to apply the knowledge at school 
in a manner altogether satisfactory to his employer. 

“Because of this unpreparedness of the average technical grad- 
uate, a number of large corporations Lave established student 
apprenticeship courses for the benefit of such graduates as seek 
employment with them. 

“Тһе engineering schools and the companies who employ theit 
graduates are thus working independently in their efforts to pre- 
pare young men for entrance upon their life's work. Since both 
school and future employer have the common aim to fit the young 
man фог efficient service at the minimum of cost in time and 
money, it is evident that the best results cannot be had by in- 
dependent action but by co-operation. 

“Тһе University of Pittsburgh because of its splendid indus- 
trial environment is most favorably situated to apply this co- 
operative principle to the education of young men who are pre- 
paring to enter the engineering industries. Instead of keeping 
the young man away from the actualities of his life's work for 
a period of four or more years prior to graduation, as is the gen- 
eral custom of engineering schools, the Ccmmittee on the School 
of Engineering have matured a co-operative plan whereby the 
student, while spending in school the amount of time usually de- 
voted to instruction in our best engineering' institutions, will 
work four terms of three months each, in the engineering in- 
dustries of the Pittsburgh District. By this plan the student gets 
the usual theoretical course and in addition twelve months of 
practical work, all in the space of four years, the school work 
being arranged so that successive groups of students will tur- 
nish continuous service to the employer." 


The schedule of work on this co-operative plan is as follows: 

During the first three terms (of from 11 to 12 weeks each) 
the class is together at the college. In the fourth term of that 
year it is divided, one-half taking the college work and one-half 
the practical work. Тһе first term of the following year these 
halves are alternated and the college work is repeated for the 
half of the class which was working in the shop during the pre- 
vious three months. During the next term the sections change 
places again, as do they also in the third term. In the fourth 
term of this year the class is united in the college work. During 
the four terms of the next year the sections alternate regularly 
and at the end of this year their shop work is completed and 
the three terms in the following year are devoted entirely to the 
work in the college. This gives the classes the regular 12 terms 
in the college work and in addition four terms of practical work 
in the shops during which time they are earning sufficient to 
largely reduce the net cost of their education. 


TAKE THE SCHOOL To THE SHop.—The fundamental principle 
underlying this work is the thing I want to try to impress upon 
you; that is, that the prime feature of apprentice training is in 
the shop and not in the school. In order to get successful me- 
chanics and successful engineers, you have to take the school to 
the shop and not attempt to take the shop to the school.—Prof. 
Schneider at the General Foremen's Convention, 


British Locomotive Development 


A DISCUSSION OF THE RECENT CHANGES IN LOCOMOTIVE DESIGN IN GREAT BRITAIN, 
POWER DEPARTMENTS AND THE METHODS BEING 


WHICH ARE CONFRONTING THE MOTIVE 


THE PROBLEMS 


EMPLOYED TO SOLVE THEM. 


By R. H. 


А time-honored misconception exists among even prominent 
railroad men of this country that train service in the British 
isles cannot be taken seriously in view of the light loads behind 
the engine; absence of grades and curves, etc., etc., and so deeply 
have these erroneous ideas become rooted that it is practically 
impossible to secure serious consideration of a subject which at 
the present time is certainly not lacking in interest. There is 
more of a parallel between conditions here and abroad than can 
possibly be estimated without thorough study on the ground, and 
the problems which confront them are every bit as difficult of 
solution as those with which we are so familiar at home. 

During a recent trip abroad the writer rode on engines of 
many British railroads, and he has seen the locomotive on more 
than one occasion ahead of a train weigtiing over 400 tons. The 
ordinary passenger trains of the London and Northwestern; the 
London, Brighton and South Coast; the Midland, and others 
average about 280 tons weight behind the engine, and the time 
of even the unimportant trains is very fast. There are grades 
as steep as I іп 40, for а short distancc, and rises of т in roo 
аге not unusual! on practically any railroad of Great Britain; 
that is, any railroad can exhibit such gradients. The roads as 
a whole are far from being level as billiard tables, as many of 
us have been led to believe, and they are not altogether straight 
either, although there is, of course, far less curvature than in 
the United States. 

The railroad question of the hour in England is to provide or 
develop power to continue the justly renowned fast schedules, 
which for so many years have been in vogue, while the load 
behind the engine has increased at least 40 per cent. since 1900. 
When we reflect that the 5.30 P. M. train from London to Crewe 
on the Northwestern, which consisted in that year of 230 tons, 
on a schedule of 3 hours and 10 minutes, now weighs 350 tons 
in 17 minutes faster time, some idea can be gained of the altered 
circumstances which a few years have brought forth and of the 
demand which has been imposed on locomotive designers to meet 
them. Increased power has become an absolute necessity, not so 
much through increase in speed, but by increase in the weight 
of rolling stock in proportion to the passengers carried. Тһе 
slow appreciation on this side of the water of these changed 
conditions has served to obscure the fact that British locomotive 
practice is at present in the throes of a metamorphosis which 
will revolutionize existing equipment, and a mention of what 
has been done in the transformation of old, and the evolution 
of new types of engines, is not lacking in interest. 

Probably one of the most significant changes in motive power 
generally in England within the last few years has been the 
practical retirement of the compound engine. When the twentieth 
century opened the 3 and 4-cylinder compounds held sway оп 
the London and Northwestern from Carlisle in the north to 
London in the south, while from Carmarthen in the far west 
to Peterboro in the east trains were dependent upon these ma- 
chines for their motive power. АП the late Mr. Webb's five 

classes of 3-cylinder compounds-——£E xpertments, Dreadnoughts, 
Teutonics, Greater Britains and John Hicks were at work, as 
well as a number of his 4-cylinder Jubilecs, one of which had 
appeared in 1897 as a 4-cylinder simple engine. These engines 
were doing fairly good work, but after 1900 the loads increased 
so rapidly as to outclass each type of engine almost as soon as 
it appeared, and in consequence a very large proportion of the 
express trains were double-headed. 

No more startling change in motive power on a single road 
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in such a short time could possibly be noticed than in this con- 
nection. No line has scrapped as many types of express engines 
during the past six years as the Northwestern. The old single- 
wheelers, and all the 3-cylinder passenger compounds, except 
three of the John Hicks, are no more; many of the 2-4-0 Prece- 
dents have disappeared; a number of the 4-cylinder compounds 
have been radically altered, and two at least have been rebuilt 
as simple engines. As all of these engires have since been re- 
placed some idea may be obtained of the enormous outlay which 
this purely experimental work entailed, but the London and 
Northwestern owns 2,967 locomotives; its authorized capital is 
$653,865,603, and its revenue is $75,523,519, so it readily found 
the money. 

It is interesting in this connection to note that although the 
Northwestern had for years at the head of its locomotive depart- 
ment Mr. Webb, the staunchest adherent of the compound prin- 
ciple, it was practically in the lead to dispense with compound- 
ing, and now all British locomotive engineers appear to regard 
the compound with disfavor, at least for passenger trains. It 
is quite true that the records of valuable experiments and tests 
made on many English roads definitely prove that compounding 
gives an appreciable, though small, saving in freight, and pre- 
sumably for slow and heavy passenger trains, but they certainly 
yield no encouragement for fast express work. 

The repudiation, or at least the seeming failure of compound- 
ing in Great Britain, and there only among foreign countries, is 
a puzzle certainly dificult to explain. All over Europe we find 
compounds—especially of the 4-cylinder balanced type—employed 
for trains at all speeds, including some with 60 miles per hour 
start to stop runs, with various loads ovcr all kinds of gradients, 
sometimes very heavy ones. Тһе same is true in India where 
"de Glehn" engines are reported to be doing splendid work in 
both freight and passenger service. 

It is of interest to discover that recent Great Western practice 
shows that the success of some French опа other engines is due 
not to the fact that they are compounds, but rather to certain 
other admirable features. The “de Glehi:-du Bousquet” locomo- 
tives were the first engines which combined the perfect balance 
of four cylinders with ample boiler space, large heating surface 
and very high steam pressure. When tried on the Great West- 
ern they gave satisfaction in most ways, but one drawback was 
soon apparent; the steam entered the low pressure cylinders in 
a state which owing to the fall in pressure and temperature was 
little better than water, and after doing its work there more of 
it was exuded as liquid than went off through the exhaust. In 
other words, the weak point of these admirable compound en- 
gines was their compounding! 

Of course, compound engines would gain quite as much and 
probably more in economy through superheating than simples 
do; therefore the above mentioned defect in the “de Glehn” 
would be lessened thereby, and if a re-heater could be fitted be- 
tween the high and low pressure cylinders it might be cured alto- 
gether. But, though no doubt this could be done, there is the 
bugbear of back pressure to be faced, which such a contrivance 
seems bound to increase. If compounds be finally abandoned іт 
British practice for express work the writer believes from his 
observations that back pressure will be the count on which they 
are condemned. 

The thought occurs that the opposition of the locomotive run- 
ners to the compound engines had probably as much to do with 
their failure in England as the same spirit practically defeated 


their purpose in this country. Тһе wr*er knows that the old 
4-cylinder type (not Mallets) had few friends on the Baltimore 
and Ohio, the Erie and other roads with which he has been con- 
nected, and although the comment wds not so audibly expressed 
on the other side it was amply in evidence. With the locomo- 
tive the engineer is 2 main factor. If you have the most power- 
ful and efficient locomotive that can be produced, a big differ- 
ence will appear in performance and efficiency according to 
whether the engineer is skilful, but above all whether he is in 
sympathy and accord with the device at hand. An engineer on 
the Midland railway explained to the writer that notwithstand- 
ing the proverbial care taken of all locomotives in England he 
scarcely had the compound assigned to his run for three days 
in the week. Тһе principal trouble was with cylinder packing 
and metallic packing blows, and while these were being period- 
ically repaired he was given a spare compound in not so good 
condition. Since a simple егіріпе has been placed on the run 
he made 189 consecutive days with it, 206 miles every day. 

It would be interesting to know whether Mr. Bowen-Cooke 
is of the same mind that he was some ten years ago, when іп 
his lucid and instructive book he advocated general compound- 
ing, and highly praised the principle as applied by Mr. Webb, 
then his chief on the Northwestern. He may have been right, as 
it does not follow that the late superintendent's failure, any 
more than M. de Glehn's success, was wholly due to compound- 
ing. Mr. Cooke is now in a position to make his own experi- 
ments in the light of much new experience, and avoiding his 
former chief's mistakes may yet design an engine which will 
vindicate the compound principle, although the latter is certainly 
fast becoming a dead letter in the United Kingdom. 

It is dificult to fully explain the unpopularity of compound- 
ing, but two important factors must be mentioned. Тһе favor 
of the compound locomotive on the continent is partially due to 
the necessity for obtaining a low pressure exhaust, so that the 
fire is not torn to pieces. In England, however, with better 
coal, that factor does not so much apply, and the majority of 
locomotive superintendents find it better in the end to trust the 
engineers to work their engines to the best advantage, without 
any of the restrictions which compounding may impose upon 
manipulation of the engine. 

The compounds become supplanted on the London and North- 
western by what are known as Precursors and Experiments, the 
first of which was turned out cf the Crewe works in 1904. These 
engines have inside cylinders 19 in. x 26 in. They are of the 
4-4-0 type, with driving wheels 6 ft. 9 in. diameter, steam pres- 
sure 175 pounds; heating surface 2,009 sq. ft., and grate area 
22.4 sq. ft. The Experiment, 4-6-0 type, left. the Crewe works 
in May, 1905, and are of the following dimensions: cylinders, 19 
in. by 26 in.; driving wheels, 75 in.; boiler pressure, 175 pounds; 
heating surface, 1,970 sq. ft., and grate arca, 25 sq. ft. The total 
weight of engine and tender in working order is 102.75 tons. 
These engines are called upon to work loads far above anything 
regularly encountered on any other main line ш England, al- 
though, of course, at a lower speed and over an easier road 
than the Great Western. 

For instance, they are regularly employed on the West Coast 
Scotch express, which makes the 406 miles from London to 
Glasgow in 8 hours and 15 minutes, avcraging about 50 miles 
an hour from start to finish. On this run engines are changed 
at Rugby, Crewe and Carlisle, the latter change being from the 
Northwestern to the Caledonian, which engine takes it the re- 
maining 103 miles to Glasgow without a stop in 114 minutes. 

Some features worthy of mention are the length and width 
of the coaches, of which eight generally compose this train. They 
are 65 feet, 6 inches long, and 9 feet wide, the entire length of 
the train over buffers being 556 feet. This complete train, which 
includes two dining cars, is vestibuled throughout, with side 
aisles or corridors, and weighs ebout 380 tons. It was built at 
Wolverton in 1908 and constitutes a radical departure from the 
former English type of carriage. The train is steam-heated on 
the direct system, there being a controlling valve in each com- 
partment, enabling the passengers to regulate the temperature. 
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The luminant employed is electricity generated on Stone's sys- 
tem. 

As may be appreciated from the above brief description of a 
famous run, the Precursors and Experiments are efficient en- 
gines. Three hundred and eighty tons hauled at a speed often 
exceeding 72 miles an hour is no mean performance, and these 
trains are marvels of punctuality, but even after all this good 
showing Mr. Cooke is not resting, because these successful en- 
gines were designed by the late Mr. Whale, and he is planning 
a daring type of his own. These will be 4-6-2 tank type, and 
the writer designates the idea as daring as it seems rather т- 
consistent to put up a tank engine on such a scale. Unfortu- 
nately the dimensions were not obtainable when the writer was 
at Crewe, but it appears that the tanks will hold about r,700 
gallons of water, and the coal capacity of the bunker will be 
about three tons. It is a matter of little moment how much the 
tanks contain as the Northwestern is replete with track troughs, 
but there is not much appeal in the small capacity of the coal 
bunker. However, engines are changed frequently, as has been 
mentioned, the longest stretch being from Crewe to Carlisle, 140 
miles, and they may be able to get through. 

Tank engines for some reason not apparent to the writer are 
becoming tremendously popular in that country in all classes oí 
service, although none have been yet evolved on the ambitious 
lines proposed by Mr. Cooke. They do splendid work on the 
suburban and shorter runs, but, from an American viewpoir', 
the design scarcely appears consistent for long and hard non- 
stop service. The writer observed one of these recently on the 
Brecon and Merthyr railway which being typical in its dimen- 
sions is worthy of some special mention. It was one of four. 
of the о-6-2 type built by Robert Stephenson & Co, Ltd, oi 
Darlington, to the design of the Locomotive Superintendent oí 
the above road, Mr. James Dunbar, for working heavy mineral 
traffic. The test perforenance, which the writer was fortunate 
enough to witness, consisted in the hauling of 11 ten-ton freight 
cars, fully loaded, and a brake van up a grade of 1 in до. Тһе 
principal dimensions of this engine were as follows: cylinders. 
1814 in. by 26 ш.; coupled wheels, 4 ft. 6 in.; radial wheels, 3 
ft. 6 in.; fixed wheel base, 15 ft. 3 in.; total wheel base, 21 ft. 
о in.; heating surface, tubes, 1,296 sq. ft.; heating surface fire- 
box, 120 sq. ft.; total heating surface, 1,416 sq. ft.; grate area, 
21 sq. ft.; working pressure, 175 pounds. The adhesive weight 
in working order is §4 tons, 6 cwt., and the total weight 67 tons. 
The tanks have a capacity of 1,740 gallons, and the bunkers will 
accommodate 3 tons of coal. These engines are fitted with auto- 
matic vacuum brake so that they can be used, if necessary, in 
working passenger trains. 

It is impossible within the confines of u single article to make 
full mention of the vast strides which have been made on all 
of the railroads of England, and some little prominence was 
given to the London and Northwestern because the writer be- 
lieves it to be one of the greatest and most progressive lines 
in the United Kingdom. Its management has not been handi- 
capped by blind adherence to ancient ideals which has charac- 
terized many of the others. It was the first to abolish, or prac- 
tically abolish, the time-honored side door compartment сагтіас> 
in favor of the much more sensible corridor car, and although 
the corridor is on the side and the compartments exist as of 
yore, the train can be traversed from end to end, and it is only 
a question of time before the aisle will be found in the center 
of the car as in our practice. In the through service the North- 
western was the pioneer in abolishing the second class carriage? 
and improving the third to at least equal the second, and many 
of the remaining trunk lines are fast following in the wake of 
this improvement. 

The writer has no intention of asserting that the next few 
years will bring about a revolution in favor of American stand- 
ards on English railroads, but the trend seems to be certainly їп 
that direction. Caste lines have been largely eliminated, to 
which the new arrangement of the cars mutely attests, and many 
of the old traditions have been rudely shattered. This is notice- 
able in the slow but sure growth in favor of the outside cyfin- 
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ders; fairly comfortable cabs in iieu of the former wind shields, 
and a much more simple arrangement of the cab fittings. Al- 
though in connection with the latter feature there is still much 
to be absolutely condemned, the fact remains that the improve- 
ment which only a few years has brought about is startling. 

It was noticeable in the Crewe shops, and in the Swindon 
works, that far less money is thrown away in repairs than was 
formerly the practice. The definition "thrown away" is about 
the only real measure of the situation, because pedestal binders 
were actually planed, put into a vise and draw-filed and polished, 
and bolt heads under the engine where no one could possibly 
see them had their hexes filed to a gauge and polished. This 
has all been sensibly dispensed with, and no doubt the money 
saved in classified repairs put to a better purpose. The resent. 
ment which formerly prevailed against equalizers has largely 
disappeared. The writer recalls that on a former visit to Eng- 
land in 1899 he did not notice a single set of equalized driving 
springs. He spoke to Mr. John McIntosh, Locomotive Superin- 
tendent of the Caledonian at that time, regarding the omission 
of this very useful device, but it appeared that the perfection of 
the roadbed was considered sufficient to warrant hanging the 
springs independently. There are many equalized engines in 
England at this writing. The engineers of the London, Brighton 
and South Coast say that the riding of the engines has been 1m- 
proved fifty per cent,, and the records of the running sheds or 
roundhouses show a diminished application of springs of about 
one hundred per cent. The mention of these things is simply to 
emphasize the presence of the wave of common sense reform 
which, although long delayed, we have all felt some day would 
sweep over English railroad practices. 

What the future will bring forth can only be conjectured, but 
the writer firmly believes that the British locomotive of 1920 will 
be as far removed from what is running there now as the Pre- 
cursor oí to-day is from the Webb compound of 19oo. There 
will be eleven cars before long on the Scotch expresses, as there 
are frequently now on the American boat train specials. Тһе 
economics of present day administration discountenance the split- 
ting of trains into sections with the resultant double expense, 
and insist on adequate power to move them as a single unit. 
This may explain why midnight oil is now being burned in the 
motive power offices of the great railroads where only a short 
time ago after hours they were as gloomy as the tombs. 

So many elements enter into the making of success or failure 
of an express engine under twentieth century conditions of speed 
and load, that it needs long trial and muck investigation to settle 
which are the exact things that make 2n engine's work good 
or bad. For example, with the old D slide valves the latest Swin- 
don engines would never have given the results which they now 
yield; piston valves, giving a big opening for a small movement 
of the valve itself, are essential with exhaust ports of 10 inches 
in the two cylinder engines, or 8 inches in the 4-cylinder ones; 
and it is just these big ports and a free exhaust throughout, that 
makes them such remarkably speedy machines. 

Mr. Churchward designed these engines, both in Atlantic and 
six-coupled form, which preserved all the good points of the 
“де Glehn” and another, viz, the Walschaert valve gear, but 
they are "non-compounds." These werz cheaper to build and 
also proved most economical engines in actual working. It was 
thought at first that 225 pounds of steam must be wasteful when 
used only once, but worked with an early cut-off in very long 
cylinders, this has not proved so in practice. Under any condi- 
tions they were found able to do all, and rather more, than the 
“де Glehns" had done, at least in England, and at less cost. One 
special advantage claimed for the “de Glehn" was that at starting, 
or when a special effort was needed on a hill, live steam could 
be sent into the big low-pressure cylinders. The Swindon 4-cyl- 
inder engines, however, working without this advantage, give 
wonderful up-hill speeds, rising to 67 miles an hour on a grade 
steeper than І in 200, with a good average load. 

Some time ago there was considerable discussion relative to the 
advisability of lowering the pressure on the “super-heated” 6- 
coupled engines of the Great Western, but this project has been 
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finally abandoned and the original pressure will be maintained. 
No doubt the combination of so high a pressure with hot and 
quite dry steam does mean the drying up of oil when that 15 
supplied in the ordinary way. It was quite in evidence in connec- 
tion with some of the 2-8-0 class on the Great Western and on 
one of these engines the pressure was lowered by about 20 
pounds and it proved a distinct gain, but for fast passenger work 
the “spring” in high pressure steam is of unquestioned value, 
and with their usual ingenuity the Swindon works staff have 
met and overcome the lubrication difficulty They are now fitting 
a jet of (wet) steam, which as the inlet valves open discharges a 
spray of oil into the cylinder. It is thought that wherever the 
steam is blown a drop of oil is also carried, and this means a 
complete lubrication of the piston’s path as it moves at every 
stroke. 

The ingenuity displayed by its motive power men prestiges 
well for the future of the English locomotive. Much has been 
done, but much more remains, and the present is the crucial 
period. It is unfortunate that more uniformity of ideas does not 
prevail among the various designers such as might be secured by 
the presence of an association of scope corresponding with the 
American Railway Master Mechanics, and doubly unfortunate 
that so much money has been needlessly spent on weird types 
of engines which scarcely had even an experimental value. 

It is now largely realized, however, that simplicity and general 
reliability are far more important features than. refinements of 
design, and special devices can rarely be employed. It is known 
that the heavy corridor train from a novelty has now become an 
institution, and it is appreciated that the 4-6-0 or 4-6-2 type is 
the most efficient to handle it with economy and with dispatch. 
The ground thus narrowed down to a working basis, for passen- 
ger service at least, effectually eliminates the single driver freaks 
and other monstrosities which got along fairly well when the 
carriages were shells and five of them made up a train, but admit 
ot no more comparison with the modern locomotives of the Great 
Western to-day than а hansom does witn a taxicab. The British 
traveler, although not inclined to be unduly critical, now demands 
something vastly better than his presumed to be adequate facili- 
ties of a decade ago, and the management of the various rail- 
roads are sincere іп their intention to give it to him without the 
sacrifice of one solitary minute of running time; hence the out- 
come is awaited in much curious expectancy by those who have 
made any study of the situation. 


Motor Сомтвог, ron МАСНІМЕ Toors.—Equally important with 
the choice of motors is that of control. In selecting the control 
it is necessary to consider the nature of the work, its accessi- 
bility to the operator, the method of attaching it to the tool and 
in some cases its relative position to other tools; for instance, 
an open type starting rheostat should not be exposed to danger 
of short-circuit from flying chips. In the majority of cases, a 
shunt motor of 34 h.p. and less would be started by a switch. 
Exceptions to this would be motors on tools that must be gotten 
under way slowly, and grinders driven by direct-current motors 
for reasons of safety. With adjustable-speed motors, care should 
be taken to throw the switch on full field. Series motors up to 
8 h. p. or even larger can be started by switch. Exceptions to 
this would be cranes and tools requiring a certain amount of 
armature speed regulation. Larger motors, for tools where 
starting service is infrequent or not severe, and for lineshafts 
and for group drivers, would be satisfactorily operated with a 
dial type controller, which is cheaper than the drum controller, 
provided, however, that the controller is placed in a protected 
position.—Chas, Fair before А. S. M. E. and A. I. E. E. 


LEATHER BELTING.—Single belts will stand a stress of 60 pounds 
per inch of width with occasional taking пр and will have a fairly 
long life, provided the pulleys are not too small. The permissible 
stress for double and triple belts is 105 and 150 lbs., respectively. 


Остовев, 1910. 
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Heavy Pacific Туре Locomotives 


VANDALIA LINE. 


Until recently an Atlantic type locomotive having а totai 


weight of 185,000 lbs., weight on drivers of 107,500 lbs., cylin- 
ders 21 x 26 in., and a maximum tractive power of 24,650 lbs., 
has been the standard class of passenger locomotive used on 
the Vandalia Line. 


requirements in passenger service have increased to such an 


During the past тем years, however, the 


handle more than twelve cars to a train. Officials of the road 
report that the service with the trains of that size have been 
very satisfactory and gives every indication that there will be 
no difficulty in meeting the more severe requirements which 
will be put upon them in the winter time. In their report, the 
officials make particular mention of the easy riding qualities of 


LOCOMOTIVE THAT PULLS A TWELVE-CAR TRAIN AT 65 MILES PER HOUR. 


extent that a heavier locomotive than can be provided in the 
Atlantic type is now needed to handle certain of the trains. In 
consequence, in ordering new passenger equipment from the 
American Locomotive Company in December, 1909, it was 
decided to include four heavy locomotives of the Pacific type to 
be used on some of the most important trains. 

Prior to the advent of these engines, the Vandalia was one 
of the few important roads in the country on which the Pacific 
type locomotive had not been adopted for at least the most diffi- 
cult passenger service. In fact, because of the favorable ser- 
vice conditions on this line, both the freight and passenger 
trafic have hitherto been handled altogether by the lighter 
classes of motive power. The Mogul type of engines is at 
present the standard class for freight service, and the equipment 
includes the heaviest examples of this type so far constructed. 
The last Mogul engines built for this road by the American 
Locomotive Company had a total weight of 187,000 lbs., 159,300 
lbs. on driving wheels, 21 x 28 in. cylinders, and a maximum 
tractive power of 33,300 lbs. 

The engines here illustrated have now been in service for 
two months on the St. Louis Division. Although designed for 
fourteen car trains, they have not up to date had occasion to 


the engines, stating that they ride remarkably well at a high 
rate of speed (60 miles per hour and upward). They are oper- 
ating under easy grade and curvature conditions. There are, to 
be sure, a number of portions of the road of from three to ten 
miles long where the curves are numerous; but the sharpest 
curve on the division is only 3 deg. 48 min., and there are long 
straightaway stretches with very few curves. 

As to the grades, the total rise between St. Louis and Summit, 
a distance of 217.8 miles, is only 474 ft. This rise, which is 
against eastbound traffic, is accomplished by a series of short, 
easy ascents over rolling territory with long stretches of prac- 
tically level track in between. Practically the only grade of 
any consequence against eastbound traffic lies between Reels- 
ville and Almeda, Ind., where in a distance of approximately 8 
miles, the total rise is 216 ft., giving an average gradient of 
0.503 per cent. Going in the other direction, the grade condi- 
tions are still easier, there being several long, easy slopes in 
favor of westbound traffic. 

The following table gives a record cf eight typical runs of 
some of the most important trains between Indianapolis and 
Terre Haute, and the latter place and St. Louis: 


| ) 
(Tons) | 
X | | Tot. | Sched. | Tot. |АРРгОх Coal Lbs. of | High-| aust | 
= | Terminals Dist. No. of| wt. time, Run. Ише, water 1 coal sq.ft.) est. Exhaus 
я Date. | of Run. Mi. cars. | train | incl. | incl. stops used. ыы 1 per hr. grate area | speed | tip Diam. - Remarks. 
E incl. | stops | Gals. | Tbs | Ibs pr.hr. М Н.Р. 
! eng 
"ж "ТК олы СҮ | | | 
21. 7-12 Indpls. to 73 10 800 1 hr. 1 hr. 5700 | 7000 4200 74 5 60 | 6" Eng. steamed poorly. In 
10 Terre Haute. | 42 тіп. 40 тіп . | | diana coal, heavy rain. 
14 7-13 | Terre Haute 07 | 10 825 1 hr. 1 hr. 5700 7000 3818 67.5 | 60 6” Indiana coal. 
10 | to Indpls. | ! 50 шіп 50 miu 
| 
21 8-3 | Indpls. to 73 12 825 1 Вг. 1Ъг. | 6000 | 7000 | 3965 70.2 | 165 | %” Indiana coal. 
10 Terre Haute. 42 min. 46 min. | | 
14 8-4 | Terre Haute 73 11 875 1 hr. 1 Һг. | 5700 5200 2885 51.0 | 60 6%” Indiana coal, heav fog 
10 to Indpls. 50 min. 48 min. | and mist 
21. 84 | Indpls. to 73 8 715 1 hr. 1 hr. 5100 6000 3820 6.8 | 65 6%” Indiana coal, fine and 
10 Terre Haute. | 42 min. | 34 min | dirty, heavy quarte:ing 
wind. 
7| 812 | Terre Haute 175 7 | 650 4 hrs 4 hrs. | 12400 | 13000 | 3065 556 | 75 | 6%” | Indiana coal. 
| 10 to St. Louis. | 30 min. 13 min. | | 
20| 813 | S Louis to | 175 8 | 740 4 hrs 4 hrs. | 14200 | 15500 | 3720 | 65.9 75 | 6%” | Hard Running Train 
' <20 Terre Haute. 11 min. 11 min. Ill. Coal. 
21 | 8-18 Indpls. to | 73 9 719. | 1 hr. 1 hr. 5900 6000 3750 66.3 75 6X" | Indiana coal, rain and 
| 10 Terre Haute. ' 42 min. 36 min. | | | quartering wind. 
| | 
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When the engines were first put into service it was necessary 
to make some minor changes in the front end arrangement, 
which was the Vandalia standard. After that the engines 
steamed freely and no trouble was experienced. 

"Schedule Time" and "Running Time" in the above table іп- 
cludes in each case all stops. Trains 21 and 14 between Indian- 
apolis and Terre Haute make three and two regular stops, re- 
spectively. While between Terre Haut: and St. Louis train 
NO. 7 makes four regular stops, and train No. 20 three. From 
this table it is apparent that these engines have no difficulty in 
maintaining the train schedules. 

An examination of the figures for the coal consumption in- 
dicates that the engine was not pushed to the limits of its 
capacity on any of the runs. From this table it will be noticed 
that the highest rate of coal consumption per square foot of 
grate area per hour (which was calculated from the data fur- 
nished by the railroad company) is only 74.5 lbs. The figures 
for the total amount of coal used per trip, in view of the ton- 
nage and speed maintained, are also very creditable. 

Although the design incorporates no new or unusual features, 
it is an excellent example of a straightforward, well propor- 
tioned design carefully worked out to meet the particular con- 
ditions of service for which the engines were intended. That 
the engines are well adapted to meet the requirements, is shown 
by the train records in the above table. The design is entirely 
new and follows in general the builders’ standard practice. | 

As far as the cylinders and running gear are concerned, it is 
practically identical with the engines of the same type built by 
the American Locomotive Company for the Pennsylvania Rail- 
road,* the use of which on the Vandalia road was prohibited by 
the limit of 55,000 pounds for the allowable load per driving 
exle. The principal differences between the two designs are a 
reduction of the boiler pressure from 210 to 200 lbs. and use 
of a smaller boiler and firebox, the boiler of the Vandalia loco- 
motive being 76% in. in diameter outside at the first ring ; while 
this dimension in the Pennsylvania locomotives is 7934 in. The 
boilers of both locomotives are of the straight top type, and the 
tubes in each case are 21 feet long. 

In regard to the firebox, that of the engines here illustrated 
is 108% in. long by 75% in. wide, having a grate area of 5614 
sq. ft.; while that of the Pennsylvania locomotive is 111 in. long 
by 8014 in. wide, and has a grate area of 61 8/10 sq. ft. 


These modifications in design result in a reduction of 14,000 
lbs. in the total weight of the locomotive. The Vandalia engines 
have a total weight of 256,000 lbs. as compared with a total 
weight of 270,000 lbs. for the Pennsylvania locomotives. 

Although the reduction of то Ibs. in the boiler pressure re- 
duces the maximum tractive effort of the engines here illus- 
trated 2,600 lbs., as compared with that of the locomotive built 
for the Pennsylvania, at 60 miles per hour there is only 600 
lbs. difference between the tractive efforts of the two locomo- 
tives calculated in accordance with the builders’ formula. 

The general design is shown in the accompanying illustrations 
and the general dimensions and principal ratios are given in the 
following table: 


GENERAL DATA. 


Gauge: we cir se deh ty ео. 4 ft. 8% in. 
onum ccc ооо ао а Passenger 
Toten nose sed vU GU UAR ау ed КЕК Ecos ее Bit. Coal 
Tractive efort е О o pai or id КК are ЫС 31,800 Ibs. 
Weight in могКіп  огдбесг................................... 256,000 Ibs. 
ео о 162,000 Ibs. 
Weight of engine and tender in working order................ 401,900 lbs. 
Wheel base, ЧЕ еее px b Ұқ E Per x wb ECKE 18 ft. 10 in. 
Wheel base, їоФа1]......................................... 85 ft. 214 іп 
Wheel base, engine and (епдег............................... 66 ft. 5 in. 
RATIOS. 

Weight on drivers -- tractive еЙогі.................................. 5.10 
Total weight. -- tractive ейогї!........................................ 8.05 
Tractive effort X diam. drivers + heating вагҰбасе.................. 580.00 
Total heating surface -- grate агеа................................ 71.50 
Firebox heating surface + total heating surface, per cent............ 4.43 
Weight on drivers — total heating $игїЇасе........................... 37.00 
Total weight — total heating өмгізсе.............................. 53.50 
Volume both cylinders, си. {...................................... 13.60 
Total heating surface —vol. суПіпдегв.............................. 322.00 
Grate area -- vol. суііпдегв........................................ 4.15 
‚. CYLINDERS. 

ао о еріне furiis Simple 
Diameter and &їгоКе......................................... 24 x 26 in 


* See AMERICAN ENGINEER, July, 1907, p. 267. 


VALVES. 
КІ. оаа Иа ена о Т Т ОО is Piston 
Diameter: Cocos Е 14 in 
Greatest travel о ноа наа р РИС LR A 655 in. 
Outside lap oie uec oras шана RORIS adu NAA acta ша eee ta EDI 14 in. 
Inside clearance р es eas Oh Rinse, BN es ae te eg ee 14 in. 
Lead 4t 654 in. cub OF ор OU Y ORAS ео oe we Tw ws М т 
WHEELS. 
Driving, diameter over Шге........................................ 80 in. 
Driving, thickness of Шге.......................................... 4 іп. 
Driving journals, main, diameter and length................ 10% x 14 in. 
Driving journals, others, diameter and Тепріһ.................. 10 x 14 in 
Engine truck wheels, Фатегег..................................... 36 in. 
Engine truck, }оигпа]$...................................... 614 x 12 in. 
Trailing truck wheeels, Чїаате{ег................................... 55 in. 
Trailing truck, jotithüals. „ооо he oar 4 Rb e CERT mh 8 x 14 in. 
BOILER. 
Style ЕЕ ИРЕ nra КК ГУ КЕР ЛГ КО е Straight 
Working pressure ............................................ 200 Ibs. 
Outside diameter of first гіпр.................................. 1614 in. 
Firebox, length and мійһ.............................. 10814 x 75% in. 
Firebox plates, ІһісЕпесе.................................. 34 and -¥% in. 
Firebox, water Бра о E rude s QR PS 4:5 in. 
Tubes, number and outside Шатпесег........................... 883--2 іп. 
Tubes, length 222 ue рил AY ARA Od ада ҚА АСЫ ЯҒЫ ың ORA ee 21 ft. 
Heating surface, Сарез аара ааа UR 4,195 sq. ft. 
Heating surface, Бгеһох...................................... 194 sq. ft. 
Heating surface, їоїаЇ..................................+... 4,889 sq. ft. 
Grate: атей с ri oae s sea RM MEAE rase e ERR ESSE 5672 sq. ft. 
Smokestack, diameter ани ааа с 20 іп. 
Smokestack, height above га!............................. 14 ft. 1034 in. 
TENDER. 
Tank. ОЛЛО ОЕ а аА Waterbottom 
Ре eR eye Ен Реза БАРАН ЙЫ 10 and 12 in. channels 
Wheels: diameter: |. ud vex Sev hl A анаа € EROR GR Gn 36 in. 
Journals, diameter and ІепІһ............................... 5% x 10 in. 
dter capacity Lua ores ae as Mis exe o b ure ER RAE A OS EA 7,600 gals. 
Соз! capacity cie мола езе ЕБ ҚЫ ғақ Ы АЛКОШ 12 tons 


THE STANDARDIZATION OF MOTOR DRIVES FOR 
MACHINE TOOLS. 


At the Rochester convention of the National Machine Tool 
Builders' Association the Committee on the Standardization of 
Motor Drives for Machine Tools made a report of progress of 
its negotiations with the committee of the American Association 
of Electric Motor Manufacturers. Seven points have been 
agreed upon, but the final adoption of the new standard prac- 
tice by the two associations has not yet come up for formal 
action. The schedule as agreed upon is as follows: 

I. Horsepowers.—It is thought that the following horsepowers 
will meet practically all the requirements of electric drives for 
machine tools: I, 112 (for D. C. only), 2, 3, 5, 7%, 10, 15, 20 
and 25. Though it was agreed that horsepowers more than 25 
and less than 1 are used, it was not thought advisable to em- 
body them at the present in the attempted standardization, but it 
was held out that they might be embodied some time in the future 
among the standardized sizes. 

2. Гойаде.— is recommended that for D. C. motors 115 and 
230 volts be adopted as standard, and for А. C. motors 110 and 
220 volts. 

3. Horsepower Ratings for Drives.—lt is recommended that 
the horsepower ratings for machine tool drives be the standard 
ratings of the American Association of Electric Motor Manu- 
facturers—i. e., (a) that motors be given the continuous con- 
stant horsepower rating where approximately standard load con- 
ditions exist; (b) for adjustable speed motors used for inter- 
mittent service the standard two-hour continuous duty rating be 
used for ordinary shop conditions, and that the name plates of 
such motors indicate the time as well as horsepower ratings of 
the motor, and further that the horsepower be figured at the 
high as well as the low speed for adjustable speed service. 

4. D. C. Motors.—It-is the recommendation of the joint com- 
mittee that constant speed motors, adjustable speed with a range 
of 2 to 1, and adjustable speed motors with a range of 3 to т, 
be included in the attempt at standardization. It is the opinion 
that this will cover practically all the requirements of the ma- 
jority of machine tool manufacturers, and these ratios are rec- 
ommended for the guidance of tool and motor designs. 

This does not exclude the occasional use of motors with a 
different speed range, such as 4 to т, or even more, but it was 
the opinion of the committee that motors with a higher range 
of speed than 3 to 1 are not used to a sufficient extent and are 
not so absolutely necessary for machine tool construction, as to 
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include them among the standardized motors. 
5. Speeds.—The following table of speeds is recommended as 
the standard for adjustable speed D. C. motors: 


Hp. 2:1 3:1 
гу PEPE УРЕТРИТ 900—450 900—300 
Е A AEE 900—450 900—300 
рур A ДЫ! DER 1,200—600 1,200—400 
рь торрат ned 1,200—600 1,200—400 
пае OS REG Ep 1,200--600 1,200--400 
APRES каны ЕЛИ 1,200--600 1,200—400 
О еде ИЕН 1,500--750 1,500--500 
Ogg th MENU NAP AS NOM RSS 1,500—750 1,500—500 
СІРНЕ Saree FRENTE FERS 1,500—750 1,500—500 
Е 1,500--750 1,500—500 


The tendency of the electrical manufacturers is of course 
toward higher speed motors, but it was thought desirable by the 
committee to hold out for lower speeds, on account of mechan- 


ical difficulties in gear and chain driving when higher speeds are 
used. The schedule as given above is a compromise, and will 
allow of motor drives with reasonable linear speed of first driv- 
ing gears, and limits the number of revolutions of the motor to 
within the limits given by chain makers for the proper speed 
of their chains. 

6. A. С. Motors.—It is recommended that the following table 
of polyphase 60-cycle A. C. motors be adopted: 


S25 Врача 900 and 600 S Bei ocv eis YS 1,200 

CURT CHER E BAD етай 900 and 600 3Вр............... 1,200 

15 ROG soe ss ede 900 and 600 У ТЕСТЕ 1,200 

Nn. oov wert me 1,2200 and 600 1 ГИР 1,800 and 1,200 
25$ BO 6 is 406s oped. 6:2 1,200 and 900 


7. For the consideration of the constant speed A. C. motors, 
60 cycles is to be used as the basis. 


DESIGN OF BRAKE LEVERS. 


A chart for the determination of the width and other features 
of brake levers devised by Fred. W. Pennington, Westinghouse 
Air Brake Co., appeared in the June issue of the Air Brake 
Magazine, and is reproduced below. With this diagram it 15$ 
possible to quickly obtain the width through the middle pin 


divided by 2 and the corresponding force multiplied by 2 before 
proceeding as shown in the above example. In this diagram the 
effect of the pin hole on the strength of the lever is neglected. 


Motor Car FoR SOUTHERN RairLwav.—The Southern Railway 
Company is having built a McKeen motor car which will have 


Length of Lever Arm (Inches) =L 


12 


10 


11 


13 


- 
P 9565; 
eK 
> “SS 


Lever Width (Inches) = W 


hole when the forces on the lever, the thickness, and the dis- 
tance between pin centers are determined. The thickness should 
be such that the bearing pressure between lever and middle pin 
shall not exceed 23,000 Ibs. рег sq. т. (М. С. B.). 

The following example will illustrate the use of the dia- 
gram: Assuming a lever т in. thick with arms 20 in. and 15 In. 
in length, and forces at the ends of the arms, 7,500 and 10,000 
Ibs. respectively; first, locate the line at the right of the dia- 
gram corresponding to the force of 10,000 lbs. and follow thfs 
line to its intersection with the vertical line, 15 in.; then move 
horizontally to the “stress curve," moving vertically from this 
point to the line marked “т in. thick." By following a hort- 
zontal line through this point to the left side of the chart, the 
lever width is found to be 6% in. The same result, of course, 
would be obtained by using the force, 7,500 lbs. and 20 in., the 
corresponding length of arm. 

In case the arm of the desired lever is greater in length than 
25 in., which is the limit of the diagram, this length should be 


14 16 17 


15 
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ап extreme length of 72 feet то inches, and will be divided into 
four compartments, one to accommodate the engine, the baggage 
and express room, and two passenger compartments designed for 
the separation of the races, one having a seating capacity of 
forty and the other of eighteen. These compartments will have 
separate entrances, and each will have its own lavatory, water 
cooler, and other conveniences. The body of the car is of all 
steel construction, of torpedo design. 
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INTELLIGENT WoRKMEN Cause No TnmovunLE.— The more intel- 
ligent our workmen are, the less trouble they will give us. И 
is the floating element which causes trouble. The really skilled 
mechanic wants to rise on his own ability and when he sees that 
the manufacturer gives him the opportunity to better himself, 
by showing individual effort, he is apt to become a persistent 
and loyal member of the organization under which he is work- 
ing.—B. М. И’. Hanson before the Hartford Mfrs.’ Assoc. 


Locomotive Performance оп Grades of Various Lengths* 


IT IS GENERALLY RECOGNIZED 


AMONG PRACTICAL OPERATING MEN THAT LOCOMOTIVES SEEM TO 
DECREASE IN POWER OR GET TIRED ON VERY LONG GRADES. 


THE AUTHOR INVESTIGATES 


THE CAUSES OF THIS CONDITION AND DETERMINES THE POINT OR DISTANCE ON THE 
GRADE WHERE THIS GENERALLY OCCURS 


By ВЕУЕВЕЕУ S. 


While engaged in such studies some years ago the attention 
of the writer was attracted by the fact that the usual method 
of calculating the traction of a locomotive—by assuming from 
20 to 25 per cent. of the weight on the drivers—was subject to 
no small modification in practice. 

In order to obtain a working basis, for use in relation to this 
feature, he undertook the collection of data from the practical 
operation of various roads. The results are given in Table 1, 
from which it will be seen that the percentage of driver weight 
utilized in draft is a function of the length as well as the rate 
of grade encountered in the practical operation of railways. 

In this table, performance will be found expressed as the per- 
centage of the weight on the drivers which is utilized in draft. 


RANDOLPH. 


tice from 1880 to the present time. Most of the data have been 
obtained from the “Catalogue of the Baldwin Locomotive 
Works” for 1881, to which have been added some later figures 
from “Record No. 65” of the same establishment, and also some 
obtained by the writer directly irom the roads concerned. Being 
taken thus at random, the results may be accepted as fairly 
representative of American practice. 

Attention should be directed to the fact that the performance 
of the 10-30 E, Consolidation locomotive on the Lehigh Valley 
Railroad in 1871 is practically equal to that of the latest Mallet 
compounds on the Great Northern Railway. In other words, in 
the ratio between the ability to produce steam and the weight 
on the drivers, there has been nc change in the last forty years. 


72. 


NI. 22] 
. - Ф о“ 
a 5 |18 25 |g [28 
c © ~ a 2 B o T м7 
: Е 3 = Sis ШЕ Е 128 
o , Я > „ " "E | 
ЗЕЕ ЕЕН Е 
а = ee] 2 |5] ЫЕ —-3| 53| ОЛ) Class. | Maker. Railroad. % Source of Data. Remarks. 
3128] $ | § | & $25 Заза 85 а 
“Eel ШЕЛІ. 5157157195 
1215 1018 |5 ы |5 |92 
5 - Р |М% |в |929 
я э Е өт 
= 2. 
1| 00,06 |...... |... 115]..| 37.5] 29 pe 8-28} C | Baldwin.|] Morgan's Louisiana |550 Baldwin Catalogue, 1881, p. 134 
2) AX 0203/25? 20'|. 24225| 35 | 23 10.255 8-28 C " Long Island......... 1978 > = 1881, “ A" miles per hour. 
o - т в T | Atchison, Topeka 4 А UN LA oris а з «ж 
i 1.0 pu 16° -|0.05| 192/92| 57.5| 50 |0.810| 10-36 Е core sense 1879 Hbi, “ТІНІ ора desde HEIN 
4 13 4 Г: КАР М s i 46 рж Эмен. ЖЕН (42 ой Аласа, + o9 600 ій, “ 100 
= о. - & "e Chicago, Burlington T " 2 " Stops and starts at апу point 
514 0. 0128| 3°12 |.... nons 51 | 44 0 70| 10-34 Е үз» "расар 1880 1881, “ 116 | RE: po 
6| 20 [0.01 |......|.... 1000 15| 51 |44 |0291 10-34 Е *. Шы сынына, cn < ін, “ 116 
7) 2.2 1 013 | 3° ? 8 51 | 44 10.245] 10-34 Е EE ia u.c crees LR s 1881, " 116 
8| 2.5 0. 0144| 6° «ји 4 | 32 nam 10-32 E " itr c & Sang « 1881, “ 87 
9| 2.5 0.004 2 TUO TO 96.7| 85.80.20 | H 6-A |Pa. R.R.| Cumberland Valley. |[1910|........ 
10] 3.5 0.0өз 14° RS ЕГЕТЕ ER ышыгына рәт» ЙАТ, | Pa ое, s bru cdit \ igo tc many curves тәй 
ne 0.035 [10° ее) гю пм 1090. Е | Baldwin. { “Santa Ее... вто Baldwin Catalogue, 1881, p. 114 
12| 40 0.0085! 49 1 020 30] 51 | 44 10.256] 10-34 Е y- Missouri Pactflc..... 1880 м = 1881, “ 112 
м 60 10.0145 зш 38 | 28 |07) 10-28 D " Western Maryland. |1878 ss ” 1881, “ 8612 miles per hour. 
45 ^ Atchison. Topeka & “ T Т T w а 
м 6.0 [0.020 0.05 400 57.5| 50 10.24] 10-34 Е i eae КА 1879 1881, " 114| 8 
" 7.5 10.002 С |6 us i 134 51109,5 0.243] Mallet ds Virginian Ку.....:.. 1910, Engineering News, Jan. 13, 1910. 
16| 9.750.018 МШ lo nolo АА OUS Pennsylvania .......|.... rr ier d vagari ан, 
10 0 10.006 C '6 i es 265 10.203] Mallet. | Baldwin.| Virginian Ry ........ 1910 Engineering News, Jan. 18, 1910. Road locomotive and helper. 
18120 10.018 280/30 51 |44 10160] 10-34 Е * D M valley, у-ту Baldwin Catalogue, 1881, p. 112. 
Жер 0.022 SUN S. Шам Ша, “ | Great Northern..... |1908] } Ваар Госо. "ks. Record, 
юзо 0.029 отт? |158 0153] р-р 1 “ | Great Northern.....|1903 } обр Logs" Wks. Record, | 
n ind 0.022 [14° em 91 | 83 |0154| Consol. “ Baltimore & Ohio... Ною анаа aura краденое ШАЛЫ line. Uncom- 
x d 0.0044 19 500'30] 51 | 44 (0.164) 10-34 E ж Central of N. J...... 1880|Baldwin Catalogue, 1881, p. 113. 
SR 0.022 saa 97.5| 90 |0.170| F-8, Consol. "S Great Northern..... |1908 Bs осо. дүн менон ( 
2400.0 [0.022 оо ттт |158 0.15911, Мане) — " | Great Northern. .... 1906 Baldwin TEE 


| 


TABLE I. 


This is calculated on a basis of 6 Ib. per ton of train resistance, 
for dates prior to 1880, this being the amount given by the late 
А. M. Wellington, M. Am. Soc. С. Е. and 47 lb. per ton foz 
those of 1908-10, as obtained by A. C. Dennis, M. Am. Soc. C. 
E.,f assuming this difference to represent the advance in prac- 


* From the Proceedings of the Amer. Soc. Civil Engineers, April, 1910. 
The paper, of which a liberal extract is here given, was not presented at 
any meeting. 

t “Тһе Economic Theory of Railroad Location," 1887 Edition, p. 502. 

$ Transactions, Am. Soc. C. E., Vol. L, p. 1. 


This would indicate that the figures are not likely to be changed 
much as long as steam-driven locomotives are in use. What 
will obtain with the introduction of electric traction is "another 
story." 

These results have also been plotted and are presented in 
Fig. r, with the lengths of grade as abscissas and the percentages 
of weight utilized as ordinates. The curve sketched to represent 
a general average will show the conditions at a glance. The 
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results may at first sight seem irregular, but the agreement is 
really remarkable when the variety of sources is considered; 
that in many cases the "reputed" rate of grade is doubtless given 
without actual measurement; that the results also include mo- 
mentum, the ability to utilize which depends on the conditions 
of grade, alignment, and operating practice which obtain about 
the foot of each grade; and that the same amount of energy due 
to momentum will carry a train further on a light grade than 
on a heavy one. 

There are four items in Table 1 which vary materially from 
the general consensus. For Item 9, the authorities of the road 
particularly state that their loads are light, because, owing to 
the congested condition of their business, their trains must make 
fast time. Item 10 represents very old practice, certainly prior 
to 1882, and is “second-hand.” The load consisted of empty coal 
cars, and the line was very toriuous, so that it is quite probable 
that the resistance assumed in the calculation is far below the 
actual. Items 15 and 17 are both high. To account for this, it 
is to be noted that this road has been recently completed, re- 
gardless of cost in the matter of both track and rolling stock, 
and doubtless represents the highest development of railroad 
practice. Its rolling stock is all new, and is probably in better 
condition to offer low resistance than it will ever be again, and 
there were no "foreign" cars in the trains considered. The train 
resistance, therefore, may be naturally assumed to be much less 
than that of roads hauling all classes of cars, many of whtch 
are barely good enough to pass inspection. Аз the grades are 
light in both cases, this feature of train resistance is larger than 
in items including heavier grades. Attention should be called 
to the fact that a line connecting the two points representing 
these items on Fig. 1 would make only a small angle with the 
sketched curve, and would be practically parallel to a similar 
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Length of continuous gradc,in miles 
FIC. I. 


Ттаспов,іп percentage of weight on drivers 


line connecting the points represented by Items 13 and 16. There 
is, therefore, an agreement of ratios, which is all that needs 
consideration in this discussion. 

Wellington, in his monumentai work on railway location, pre- 
sents a table of this character. The percentages of weight on 
the drivers which is utilized in draft show the greatest irregu- 
larity. He does not give the length of the grades considered, so 
that it is impossible to say how far the introduction of this 
feature would have contributed to bring order out of the chaos. 
In his discussicn of the table he admits the unsatisfactory char- 
acter of the results, and finally decides on 25 per cent. as a 
rough average, “very approximately the safe operating load in 
regular service.” He further states that a number of results, 
which he omits for want of space, exceeds 33 per cent. The 
highest shown in Table 1 will be found in Item (0.06 mile, 0.066 
grade), showing 33 per cent. There is no momentum effect here, 
as the grade is a short incline extending down to the river, and 
the start is necessarily a "dead" one. The reports of Item 3, 
which shows 31 per cent., and Item 5, which shows 27 per cent., 


state specifically that the locomotive will stop and start the loads 
given at any point on the grade. 

The results of a series of experiments reported by А. C. Den- 
nis in his paper, "Virtual Grades for Freight Trains," previ- 
ously referred to, indicate a utilization of somewhat more than 
23 per cent, decreasing with the speed. 

АП this indicates that the general failure of locomotives to 
utilize more than from 16 to 18 per cent. on long grades, as 
shown by Table 1, can only be due to the failure of the boilers 
to supply the necessary steam. While the higher percentage 
shown for the shorter grades may be ascribed largely to mo- 
mentum present when the foot of the grade is reached, the 
energy due to stored heat is responsible for a large portion of it. 

When a locomotive has been standing still, or running with 
the steam consumption materially below the production, the 
pressure accumulates until it reaches the point at which the 
safety valve is "set" This means that the entire machine is 
heated to a temperature sufficient to maintain this pressure in 
the boiler. When the steam consumption begins to exceed the 
production, this temperature is reduced to a point where the 
consumption and production balance. 

The heat represented by th:s difference in temperature has 
passed into the steam used, thus adding to the energy supplied 
by the combustion going on in the furnace. The engines, there- 
fore, are able to do considerably more work during the time 
the pressure is falling than they can do after the fall has ceased. 

The curve in Fig. 1 would indicate that the energy derived 
from the two sources just discussed is practically dissipated at 
I5 miles, though the position of the points representing Items 16, 
18, 19, 20 and 21 would indicate that this takes place more fre- 
quently between 10 and 12 miles. From this point onward the 
performance depends on the erficiency of the steam production, 
which does not appear to be able to utilize more than 16 per cent. 
of the weight on the drivers. The diagrams presented by Mr. 
Dennis in his paper on virtual grades, and by John A. Fulton, 
M. Am. Soc. C. E., in his discussion of that paper, indicate that 
similar results would be shown were they extended to include tne 
distance named. ' 

From this it would appear that a locomotive is capable of 
hauling a larger train on grades less than 10 miles in length than 
on longer grades, and that, even when unexpectedly stopped it 
is capable of starting again as soon as the steam pressure is 
sufficiently built up. Conversely, it should be practicable to use 
a higher rate of ascent on shorter grades on any given line 
without decreasing the load which can be hauled over it. In 
other words, what is known as the "ruling grade" is a function, 
strictly speaking, of the length as well as the rate of grade. 


SHops Мот ATTRACTIVE TO EpucarED Bovs.—There does not 
seem to be any unity of action throughcut the country to pro- 
duce more mechanics in a systematic way, and too little earnest 
thought has been given to make the machine shops in particular 
attractive to the American educated boy. Опе of the chtef 
reasons, I believe, is that the wages offered to an apprentice boy 
under modern conditions are entirely too low, and we often get 
our labor supply from the emigrant office and the street instead 
of from the graduating class of the American schools.—B. М. 
ІР, Hanson before the Hartford Manufacturers’ Association. 


Тест Your STEAM Gauces REcULARLY.— There was a recent 
locomotive boiler explosion in the yards of the National Lines 
of Mexico at Monterey, killing nine men, including the engineer 
and the night roundhouse foreman. The entire firebox end was 
blown off, shearing the double row of rivets in the barrel of the 
boiler, the crown sheet being torn across, and the fire box and 
outer shell were found 100 yards away. Тһе boiler was built 
іп 1897, but the sheets were apparently in good condition. It is 
generally believed that the cause was excessive pressure, as if 
is known that the steam gauge was out of order, and perhaps 
the safety valves also. 


How Burning Screenings Affected the Shop Output---and Why. 


IN A SHOP WHERE THE MACHINES ARE ALL BELTED TO A LINE SHAFT, ANY VARIATION IN THE SPEED 
OF THE SHAFT IS OF COURSE ACCOMPANIED BY A CORRESPONDING VARIATION IN THE OUTPUT 


OF THE TOOLS. 


IN ONE SHOP THE SUBSTITUTION OF SCREENINGS FOR LUMP COAL IN 


THE POWER PLANT REDUCED THE LINE SHAFT REVOLUTIONS OVER 26 PER CENT. 
THE AUTHOR EXPLAINS THE CAUSE AND HOW IT WAS CORRECTED. 


By V. T. K. 


А certain locomotive repair shop has in its power house four 
return tubular boilers rated at 100 horsepower each. Lump coal 
had been burned under these boilers up to last winter, when 
an order came that thereafter screenings would be furnished 
exclusively. A change to finer grates was the only alteration 
made in the boilers. 

A fair trial soon made it clear that with this fuel the boilers 
would not furnish sufficient steam to run the plant to its full 
capacity. The line shaft of the machine shop had been running 
208 revolutions a minute, but now the boilers at the very best 
would only furnish sufficient steam to run it 160; in fact, when 
the peak load came on it often dropped 55 low as 95 revolutions 
a minute. А careful study of the whole plant soon revealed the 
trouble, which proved to be where the average head of a loco- 
motive repair shop would hardly look for it. 

In the first place, it was found that the boilers had been work- 
ing under a load above that of their rated capacity before the 
change in coal took place. From the records it is known there 
was 3,904 lbs. of coal burned per hour under the boilers previ- 
ous to the change in coal. The ordinary grades of coal obtained 
were of the cheap variety, having a heat value of only 10,430 
B.t.u. per pound. Steam at 150 lbs. gauge contains 1,194 B. t. u. 
per pound. Allowing 60 per cent. boiler efficiency there will be 
evaporated (10430 X 60) -- 1194 - 5.24 pounds of water per 
pound of coal as fired giving (3904 X 5.24) — зо = 683 
boiler horsepower developed by that amount of coal. The boil- 
ers, therefore, have been worked 70 per cent. over their rated 
capacity. 

The grate area of the four boilers, as first installed, was 140 
square feet, but this was subsequently shortened by some one 
that thought he knew what he was about. Probably he heard 
somewhere that by reducing the grate area a hotter fire could 
be had, but lost sight of the fact that the draft must be increased 
in order to force the required supply of air through the reduced 
grate area, which in this case could not be obtained unléss the 
stacks were made higher or some mechanical draft resorted to. 
The air space between fingers of the grates was 36 square feet, 
and after the alteration of the grate, 28 square feet; the area 
had been altered just the opposite to what it should have been. 
The draft in the furnace before the change in fuel had been 
.31" of water and the corresponding velocity in feet per second 
35, while, after the change to the fine coal the draft was .18" of 
water and the corresponding velocity 25 feet per second. The 
amount of air entering the furnace through the grates before 
the change amounted to 35 X бо? X 36 X .60 = 2,721,600 cu. ft. 
per hour, and after the change it was 1,307,840 cu. ft. per hour; 
the amount of air required for complete combustion of that 
amount of coal should be 3904 X (34 -- .0747) = 1,776,320 cu. 
ft. per hour, that reduced the draft power 

1,776,320 — 1,307,480 
Р --------------- 26% 
| 1,776,320 
Consequently the boiler horsepower was reduced іп the same 
proportion, or 
683 X .26 = 177 Н.Р. 

And also the speed of the line shaft in the machine shop would 
be reduced to 208 — (208 X .26) = 154 rev. per min., which 
comes close to what the average speed actually was. 

Now, these figures are theoretical; the actual supply of air to 


the furnace through the grate was a good deal less at times, as 
was evidenced by the speed of the line shaft falling off to 95. 
This can be accounted for with the reasoning that the screen- 
ings did not have а heat value of 10,430 B.t. u., and that over 
60 per cent. of the screenings being nothing but fine coal dust, 
which packs very readily, tlosing up the air space, thereby de- 
creasing the number and the size of the voids in the bed of fire 
to practically nothing at the instant the fire was being fed, and 
not until the volatile matter had been distilled off enough to ren- 
der the solid matter porous, did the air pain access to the fur- 
nace. 

The result of this condition in the ромег house, which of 
course was corrected as soon as it was definitely located, was 
to increase the time and cost of the whole output of the shop 
in the same ratio. А machine job whick previously had taken 
an hour would take about 15 minutes longer and cost 4614 cents 
instead of 38 cents. A locomotive which was scheduled for 15 
days would require 19 days unless overtime was resorted to. 
The actual results did not always show just this variation, as the 
shop was not exactly balanced, but the general effect was to 
increase the time and cost about 26 per cent. 


STEAM TURBINE ELECTRIC LOCOMOTIVE. 


On the main lines of the Caledonian and North British Rail- 
ways, a steam turbine electric locomotive, built for this com- 
pany by the North British Locomotive Co., Ltd., from the de- 
signs of Mr. Hugh Reid, has recently undergone preliminary 
trials. This locomotive was briefly described by Mr. Reid in his 
presidential address to the Glasgow University Engineering Soci- 
ety of last year, as follows: 


"Steam is generated in a boiler of the ordinary locomotive 
type, which is fitted with a superheater, and the coal and water 
supplies are carried in the side bunkers and side water tanks at 
both sides of the boiler. The steam from the boiler is led to a 
turbine of the impulse type running dt a speed of 3,000 revolu- 
tions per minute, to which is directly coupled a continuous- 
current variable voltage dynamo. Тһе dynamo supplies current 
and pressures varying from 200 to 600 volts to four series-wound 
traction motors, the armatures of which are built on the four 
main or driving axles of the locomotive. The exhaust steam 
from the turbine passes into ай ejector condenser ,and is, to- 
gether with the circulating condensing water, delivered eventually 
to the hotwell. As the steam turbine requires no internal lubri- 
cation, the water of condensation is free from oil, and conse- 
quently is returned 1гот the hotwell direct to the boiler by 
means of a feed pump. The water evaporated by the boiler 15 
therefore returned to the boiler again and again, and the supply 
of water carried in the tank is actually circulating water íor 
condensation purposes. This cotidensing water is circulated 
within practically a closed cycle by tneans of small centrifugal 
perps driven by лхШагу steam turbines placed alongside the 
main turbine and dynamo. Тһе cycle of the condensing water is 
from the tanks through the first pump, then through the con- 
denser, where it becomes heated in condensing the exhaust 
steam, then to the hotwell. From the hotwell it passes through 
the second pump to the cooler, situated in front of the locomo- 
tive, where the full benefit of the blast of air caused by the 
movement of the locomotive, aided by a fan, is utilized for 
cooling the hot circulating water. After passing through the 
cooler, the water is returned to the supply tanks ready for 
further service. 

“The condensation of the exhaust steam deprives the locomo- 
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tive boiler of the usual exhaust blast which induces the draft 
through the fire-box and boiler tubes. In the experimental loco- 
motive the induced draít is replaced by forced draít provided 
by means of a small turbine-driven fan. Тһе fan is placed 
within the cooler, so that it will deliver hot air to the boiler fire, 
and at the same time assist the current of air through the cooler. 
The small switchboard and the instruments required, the con- 
troller for grouping the four motors in series—series parallel and 
parallel, according to the draw-bar pull to be exerted—and the 
regulator for controlling the voltage in the electrical circuit, and 
consequently the speed of the train, are all placed on the driver's 
platform within easy reach. 

“Тһе foregoing comprises the main and auxiliary machinery of 
this experimental locomotive. The whole is mounted upon a 
strong underframe, which is carried upon two eight-wheeled 
compound trucks so constructed that they will easily negotiate 
curves. Each truck carries two of the four driving motors 
already referred to. As the engine is intended for express pas- 
senger main line work, it is hoped to obtain comparisons from 
its actual working with the performances of the reciprocating 
steam locomotives, especially as regards the relative consumption 
of fuel and water, and also as to the efficiency of transforming 
the energy of steam into draw-bar or train pull, as well as the 
relative rapidity of acceleration under the old and new systems. 

"Most of the component parts of this steam turbine electric 
locomotive have already proved themselves effective and efh- 
cient in other applications, and the novelty lies in the combina- 
tion of the different elements of which the locomotive is com- 
posed. The expected results in this case should not, therefore, 
be so problematical as in an invention where the novelty is in 
the details, and it is the question of the cost of the locomotive 
which most troubles the patentces or raises any doubt as to its 
free adaption. It is only when the attempt is made to substitute 
an electric for a steam locomotive that we realize at what a 
very moderate first cost the steam locomotive can now be pro- 
duced in up-to-date establishments with modern machinery and 
scientific organization in comparison with any arrangement in- 
volving the use of expensive electrical apparatus." 


DIES FOR SHEARING SQUARES ON STAYBOLTS. 


At the Readville shops of the New York, New Haven & Hart- 
ford Railroad a set of dies have been devised for application to 
a Hilles & Jones No. 2 shear, which permits the cold shearing 
of the squares on the ends of staybolts being done in a very 
rapid and satisfactory manner. 

Two sides of the squares are sheared in the first operation by 
cutters of small inserted tool steel pieces set into a head of the 
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faces being at 90 degs. and used when cutting the other faces. 
With this arrangement the ends of 100 staybolts can be squared 
in an hour. 


AUTOMATIC AIR HOSE CONNECTOR. 


A new design of automatic air hose connector has been pat- 
ented by Howard W. Thomas, of Charleroi, Pa., that differs in 
many particulars from any of the designs now existing. Refer- 
ence to the illustration will readily show the general features 
of this arrangement, which uses the trough scheme for centering 
the head and an inclined face for the abutting connectors. This 
connector also automatically closes off the air when uncoupled 


ND BE . "lu 


= Н 
ZRA T 
> 


у 


2 


Section А-В 
AUTOMATIC HOSE CONNECTOR. 


ана in many particulars 15 the lightest and simplest arrangement 
that has been designed. 

In its essential features it consists of a tubular stem guided 
by a flange on the end of the train pipe, this stem having an 
enlarged end guided inside of the train pipe by two lips sliding 
in grooves, to prevent its turning, which acts as a stop and 
also as a valve for closing off the air. When this stem is forced 
in sufficiently, ports in its side permit the passage of air from 
the train line. It is held outward by a coil spring resting be- 
tween the end of the train line and the flange screwed to the 
stem. At its other end it has a ball joint connection to the head, 
allowing the latter to move freely in any direction, although the 


Use Die made to Dotted Line for First Operation. 
Use Die made to Full Line for Second Operation. 
Rest for Staybolt - Adjustable to Height desired. 


Pate 


Second Operation. 


DETAILS OF DIES FOR SHEARING SQUARE ENDS ON STAYBOLTS. 


proper shape, which is secured to the shear head. These cutters 
are 2% in. in length and are set apart the proper distance for 
the squares desired. Of course, the length of the square can be 
anything desired up to the length of the cutters. On the lower 


plate of the shear is a holder for steadying the bolt during the- 


operation, which is provided with two styles of support, one for 
cutting the first two faces, which is hollowed out to fit the 
round part of the bolt, and the other flat on top to insure the 


spring which holds the head in place tends to keep it central. 
The head includes the trough guide which has a horizontal face 
for a short distance, then inclines at an angle of 45 degs. out- 


ward, the perspective view showing this arrangement very 
clearly- 


— -The whole apparatus, except the heads, is rigid, being sup- 


ported by a hanger from the coupler shank and all vertical or 
lateral motion is taken up by the ball joints of the head. 
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DROP BOTTOM GONDOLA CAR WITH A NEW ALL STEEL TRUCK. 


DROP BOTTOM GONDOLA CAR WITH A NEW CAST 
STEEL TRUCK. 


The Western Steel Car & Foundry Co. has recently completed 
for the Gilmore & Pittsburgh one hundred 50-ton composite 
gondola cars of the general service type. These cars have а 
single center sill with a trussed side frame built up of standard 
sections for the tension and special sections for the compression 
members. The floor consists of 10 drop doors covering the full 
length of the car and arranged to discharge the load at the 
sides. The doors on either side may be operated independently 
and it requires but three or four minutes to discharge the whol2 
load and close the doors. The ends are arranged to drop in- 
ward, so that the car can be used for loading long material. 

Under these cars a truck is used which, in addition to having 
a cast steel side frame and bolster, has also cast steel journal 
boxes and a cast steel spring plank. Тһе truck frame contains 
no bolts, although the journal boxes are cast separate from 
the side frame. Provision is made іп the frame for the 
application of column bolts and a tie bar in case it becomes 
necessary to apply an ordinary malleable or cast iron journal 
box for temporary repairs. Оп the side frame, the details of 
which are clearly shown in the line drawing, are included wings 


: . 1'Соге (от 
' % "Bolts 


Section А-А 


Spring Plank. 


with an extension face, over which a recessed extension on the 
inside of the journal box fits. On top cf the journal box is a 
lug that extends up through an opening in the side frame and a 
7, in. pin slips through both and holds the box in place, no other 
fastening being provided. At the bottom of these wings аге 
extensions, to which a temporary tie bar can be secured when 
necessary. | 

Оп the cast steel spring plank there are two lugs, one on 
either end, 217 in. in diameter and 174 in. deep, that set into 
cored openings at the bottom of the side frame. These lugs are 
tapered and provide the necessary fastening between the lower 
sections of the two side frames. Тһе spring plant is а steel 
casting of channel shape with the wings cut away at the ends, 
as shown in the illustration. 


On the columns of the side frames, removable filler blocks or 
cheek plates have been provided. These cheek plates permit the 
bolsters to be placed or removed without jacking up the car or 
taking out the spring plank, and they also take a considerable 
portion of the service wear from the truck side frame column 
faces. This construction is an invention of W. P. Richardson, 


mechanical engineer, Pittsburgh & Lake Erie Railroad. 


This truck is manufactured by the Pittsburgh Equipment Co, 
House Bldg., Pittsburgh, Pa. 


Journal Boxes М.С.В. Dimensions 
for 5% x 10 Journals. 


DETAILS OF THE NEW STEEL TRUCK USED UNDER THE ABOVE CAR. 


Остовев, 1910. 
The general dimensions of these cars аге as follows: 
Height from тай 16 top of Бобу. «оао абаке hr аг B ft 1l. did 
Height from rail to top of floor...... GO ANA СОВР З: 
Depth: Of ear Эбу ье бизе еа 5X 33/69 x қағы алы ығы; Eon cs 
Length imnmde of DOGS. РТРС СРР TENTE Vina SN AL" » к 
Length, over end: MIDI О ы ROI RORIS tor, P PIS Ago -i ы 
Width inside f body. ouo эол кранга Whe «қ ел аи” 
Width over. side АКВ: 25...66. оаа ева че + 10%, 9 к 
Length of drop door openings, 4 доогѕ..................... 4“ 9 ne 
ү Мо ок МО И 4“ 10 44 
Width: о. drop door. Ореётыйпдё, тараа еа аан вае eV 4 f^ "oye T 
Distance from center to center of 1гисЕв........................... 31 ft. 
Truck Wheel ВАЗЕ: oa rv edi CFI aaa Ow Гара ра ея 5 ft. 6 in. 
CUDRCHM сы лт» алена 50 tons 
а CP V EI а eared fae aie ORTH Бата A 0 AR di 41,803 Ibs. 
Ratio of paying freight to total weight loaded car............ 72.5 рег cent. 


Special equipment used is as follows: 


Жакеш ырзығы о р Ы қа CRA RE Westinghouse 
О ааа ека aes Oe cine ьа Damascus, Waycott 
Couplers РТ ТТТ ал ора een 94 Ao ИЕ РА Climax 
Coupler operating деуісе......................................... Carmer 
oc же cit И REL kes TIS Westinghouse friction 
iMt © PORES 21582 v9 6/4 P ETE DNS QE A ace Pase ic € A Rs oaa ark UR CASTLE. Bartley 


SERVICE OF CONVERTED MALLET LOCOMOTIVE. 


GREAT NORTHERN RAILWAY. 


About a year ago the Great Northern Railway converted a 
large consolidation locomotive into a Mallet compound by the 
removal of the front truck and the addition of an entire new 
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applied complete to the new front unit. А steel casting was 
inserted in front of the cylinders to carry the pivot pin for 
connecting the front group and the exhaust pipe was removed, 
the openings being covered by a cast iron elbow pipe that ter- 
minated іп a horizontal receiver pipe passing through the cen- 
ter of the feed water heater, which was carried in the new 
extension of the boiler. Тһе stack oper:ng was closed with a 
suitable cover. 

In the boiler an Emerson fire tube superheater was installed, 
which a later test showed to give as high as 626 degs. F. at the 
high pressure cylinders. 

Over the front group 15 carried the fced water heater and ап 
extension smoke box. Ап internal ring is riveted to the shell 
just back of the feed water heater and a similar ring was 
secured to the smoke box of the old locomotive, these two rings 
being bolted with a V-shaped fit and held together by horizontal 
bolts in the same manner used for other separable boilers butlt 
by the Baldwin Works. Тһе feed water heater has 346 2- 
tubes, 8 ft. long, giving a heating surface of 1,451 sq. ft. Тһе 
flue through which the receiver pipe passes 15 larger than thc 
pipe itself, so that it acts somewhat as a reheater in itself. 

The steam distribution on the new unit is controlled by 12-І. 
piston valves, operated by Walschaert valve gear. The high 
pressure cylinders were equipped with American Balanced Valve 
Company slide valves, and after the superheater was applied 
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NEW FRONT СМТ APPLIED ТО THE CONVERTED MALLET LOCOMOTIVE ON THE GREAT NORTHERN RAILWAY. 


front unit, furnished by the Baldwin Locomotive Works. This 
made a locomotive of the 2-6-8-о type, which has since been іп 
service hauling ore from the mines at Kelly Lake to the docks 
at Allouez, just outside of Superior. Тһе consolidation locomo- 
tive was previously in the same service and handled 70 cars of 
average 63 tons each, or a total tonnage of 4,410 beind the ten- 
der. This service was performed with a consumption of Io lbs. 
of coal per roo ton miles. The converted locomotive is F.andling 
6,615 tons or 105 cars with an average consumption of 7 lbs. of 
coal per roo ton miles, or but a slightly greater total coal con- 
sumption with 50 per cent. greater tonnage. 

The original consolidation locomotive had the following gen- 
eral dimensions: 


әсілі с МКИ Ree AURA Yao vs Eh ERO US S ДАКЕ 20 in. x 32 in. 
Driving wheel diameter олива ква To Ea 55 in. 
ОКЕ СР 74% in. 
ТВ. >-:%45%:5454%4%%2555%%-5222г45%%%%%4%ь665%%56%5 210 Ibs. 
"Total Beatitg- о ОР 2,727 sq. ft. 
ОИ. ousost Con VPE eV EY WEZT AI V4 КЕ 59 sq. ft. 
Wheel Base. “Пп өлллө» йз cup? qu yo dista wv Case erat aie EN a 16 ft. 
heel: База БЕ сае казака БЛ “ез аа ыра» 242544. ft. 3 in. 
Weight on driving мЙееіз.................................... 188,250 lbs. 
Weight total engine ........................................ 910,350 Ibs. 
У ДО ии 41,500 lbs. 


The front truck, bumper beam and pilot were removed апа 


there was more or less trouble with the valves and seats cutting. 
These cast iron valves were finally replaced with a brass valve 
and the lubricant changed to the Galena Balanced Superheater 
valve oil, since which time there has been no trouble with the 
valves. 

The driving wheel base of the new unit, as will be seen in 
the illustration, is 10 ft. 4 in. and its total wheel base 19 ft. 2 in. 
The total wheel base of the rebuilt locomotive is 45 ft. 8 in. and 
approximately 135,000 lbs. is carried on the forward group of 
driving wheels. Two supports, both of which normally have 
their surfaces in contact, carry the overhang of the boiler on 
the front group. Centering springs and clamps of the usual 
form are provided. The equalization of the forward unit is con- 
tinuous on each side. Over the front driving box yoke equal- 
izers are placed, from which are carried 2 transverse steel cast- 
ing, which supports an inverted leaf spring. This spring fs 
connected to the back end of the forward equalizers from the 
truck by a link. 

The service with this experimental engine has been so satis- 
factory that it is probable other consolidations will soon be 
converted. 
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ALL STEEL PASSENGER CARS 


Steel car designers will be interested in studying the features 
of the underframe designed by the Pullman Со., which is shown 
in this issue. By a careful study this company has been able 
to develop a steel underframe which is not unduly heavy and is 
still perfectly suited and entirely interchangeable between prac- 
tically all types of passengers cars. 

It will be seen that this standard design is arranged to carry 
practically all of the load and transmit all buffing and pulling 
shocks through a large centre girder, being in this respect some- 
what similar to the construction employed in the Pennsylvania 
steel car. The use of the large combination casting at the ends 
simplifes the whole design decidedly, although it would appear 
as if too many parts were included in this one casting. There 
would seem to be no objection to forming those parts, which are 
more lilable to become damaged, separately and bolt them to the 
main casting. In other respects the design presents practically 
nothing to criticize. 

In the superstructure special efforts have been made to insure 
excellent insulation. This fcature is a particularly important one 
on sleeping cars, and it is to be hoped that the schemes here 
employed will prove satisfactory in very cold weather. 

While the designers of this car are to be congratulated in 
respect to its total weight it is quite probable that longer experi- 
ence will bring out a number of points wherein they can be made 
still lighter. It is to be hoped that these steel cars will eventually 
weigh no more than the present wooden ones. 


CONVERTED MALLET LOCOMOTIVE 


About a year ago the Great Northern Railroad transformed a 
large consolidation locomotive into a Mallet compound engine 
simply by the addition of a new front group of wheels with a 
low pressure cylinder and an extension on the boiler, which con- 
tains a feed water heater. At the same time a high degree 
superheater was installed in the old boiler. In other respects the 
original boiler, as far as the steam generating section was con- 
cerned, was not altered. This new locomotive was put into 
service on the same section where the original consolidation was 
used, and the result is that by burning practically the same 
amount of coal about 50 per cent. greater tonnage is moved оуег 
the road. There is nothing particularly surprising in this result, 
which only checks the figures which have been obtained pre- 
viously in other comparisons, but the interesting part is in the 
small cost at which this largely increased tonnage was obtained. 


GENERAL EFFICIENCY 


During the past few years there has been a remarkable advance 
in the design and construction of machine tools, and especially 
of those for use in railroad shops. However, this is but an 
instance of the future general improvement resulting from the 
heavier demands continually being made upon tool manufac- 
turers by industrial ss well as railroad shop people. This has 
already resulted in astonishingly high efficiencies which were 
never anticipated, even by the makers. It is only fair, however, 
to give a large part of this credit to the manufacturers of high 
speed steel who have made equally, or perhaps even more, remark- 
able progress. In fact, it is safe to say that the progress made in 
the design and construction of machine tools was, in a way, the 
result of the great advance that had been made in high speed 
cutting tools, and machine builders were influenced not only by 
the demands of the users of their products, but also by the neces- 
sity to keep pace with the rapid advance and improvement in the 
manufacture of high speed steel. Even at the present time, with 
the best. designed modern machine tools it 3s doubtful if the full 
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advantages of high speed steel are always being utilized or the 
great possibilities in efficiency completely realized. 

The reduced operating cost of many railroad machine shops is 
undoubtedly due in a large measure to the activity and talent of 
machine tool builders and to the steel makers, but it is impos- 
sible to foretell the result in efficiency of a plant where we have a 
proper combination of machine tool efficiency or individual etfi- 
ciency with rapid shop facilities and methods and also an efficient 
management. High individual efficiency is very rapidly reduced 
when the work is not planned properly or when there is a lack of 
proper facilities for handling material. The high total efficiency 
in output (of a shop) that could be realized with only a small 
amount of attention to planning the work properly and providing 
facilities, would be very surprising and much more than 1$ usually 
supposed. | 

Probably one of the largest factors in the total efficiency of a 
shop is the proper location of tools or grouping of tools both to 
aid supervision and to save unnecessary handling of material. In 
addition to this, the proper output of machine tools and methods 
for obtaining this һауе a decided effect upon the establishment of 
the proper labor compensation which in turn has a direct bearing 
on the resulting general efficiency. 


AMERICAN ENGINEER AND RAILROAD JOURNAL. 


401 


In many railroad shops, when а machinist becomes efficient 
after performing a number of repeated operations, his reward 
is sometimes a "cut" in the price on that particular work by the 
foreman of the department. As a result the machinist refuses to 
increase his efficiency further and he puts himself in the same 
class with the less skilled machinist, being practically forced 
to take this course by the management. This reduction of the 
efficiency of the good machinist has a depressing effect upon 
the general output of the shop, and many foremen do not realize 
that in cutting prices unnecessarily they are bound to reduce the 
output, possibly to a greater extent than the saving made by the 
cut, to say nothing of the ill feeling and discontent which must 
follow such actions, completely destroying all co-operation be- 
tween the men and the foremen, and frequently also resulting 
in a variety of schemes on the part of the men to cheat the 
company out of all the time they possibly can. 

The cause of this more or less general condition is principally 
a sad lack of knowledge in superintendents and foremen, of 
what should be a proper and reasonable output to demand from 
the men under various conditions. It is very unfortunate that there 
is a general lack of reliable information and data on this ques- 
tion and more especially on methods for arriving at this output. 


Low Water Test of a Jacobs-Schupert Fire Box 


WITH THE WATER LEVEL FROM 4 TO 6 IN. BELOW THE TOP OF THE CROWN SHEET, OIL BURNER GOING 


FULL BLAST, STEAM PRESSURE OF ABOUT 


AT OVER 1100 DEGS., А РОП.ЕК WITH 
WATER 


In the presence of a number of the mechanical officials of the 
Santa Fe Railroad, boiler inspectors, representatives òf the 
Brotherhood of Locomotive Engineers and E. L. Gibbs, safety 
appliance inspector of the Interstate Commerce Commission, a 
test was made on September 26th to determine the effect of low 
water on a Jacobs-Schupert fire box.* 

The boiler was of the standard design used on the Santa 
Fe type locomotives and had been in service in the stationary 
plant for about ten months. It was carefully mounted in an 
open space in the shop yard and equipped for burning oil. The 
oil burning equipment and other boiler appliances were the same 
as is used in regular locomotive service. In place of injectors a 
steam pump was connected for furnishing the feed water, this 
pump being located some distance from the boiler and operated 
by steam from the stationary plant, so that in case of anything 
happening to the boiler there would be no danger to the operator 
of the pump. The blow-off cock located in the front water leg 
was provided with apparatus so that it could be opened and 
closed from a safe distance. The supply of oil for the burner 
was also controlled from the same place. 

On the back head of the boiler a line was drawn corresponding 
to the height and contour of the crown sheet, and in addition to 
the usual water glass a second water glass was placed at such 
a height that its top was level with the bottom of the other one. 
Behind this glass was a scale marked with large figures, which 
showed the distance of the level below the top of the crown 
sheet. 

Pyrometers were arranged to indicate the temperature on the 
water side of the crown sheet and connections were made for 
the proper reading of the instruments іп a thoroughly protected 
location near by. The steam gauges and water glasses were also 
visible from this same protected spot and here were stationed 
the spectators. A telescope permitted the accurate reading of the 
steam gauge and the water level. 

Тһе boiler was fired up in the usual manner and after the 
safety valves, which were set at 225 lbs. pressure, opened, the 


* For full illustrated description of this design See AMERICAN ENGINEER, 
` March, 1909, p. 106. 


A JACOBS-SCHUPERT FIRE BOX WAS FILLED 
AT 60 DEGS. TEMPERATURE IN A RECENT TEST. 


230 LPS., AND A TEMPERATURE OF THE CROWN SHEET 


WITH 


blow-off cock was opened with the fire still burning, and level 
of the water was lowered to a point 4 in. below the crown sheet. 
The blow-off cock was then closed, and the boiler remained in 
this condition for ten minutes with the oil burner operating at 
full pressure. During this time the safety valves were still 
blowing off and the evaporation brought the level down to 6 in. 
below the crown at the end of the test. The average steam pres- 
sure shown at the gauge during this time was 230 lbs. At the 
end of ten minutes the feed pump was started, the fire extin- 
guished and water of 60 degrees temperature was pumped into 
the boiler, the pumping being continued until there was two- 


` BOILER READY FOR LOW WATER TEST. 
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thirds of a glass on the upper or regular water glass. 
At the time the cold water was started the pyrometer regis- 
tered 1,125 degrees at the front end of the fire box and 1,065 at 


Med aoa ou s RE 


INTERIOR OF FIREBOX AFTER LOW WATER TEST. THE TUBES ARE 
WELDED IN THE SHEET BY THE AUTOGENEOUS PROCESS. 


the rear end. Immediately after the test and while there was 
stiH steam pressure in the boiler several boiler inspectors entered 
the fire box and examined it closely. Аз is seen in the illustra- 
tion, the photograph for which was taken immediately after the 
test, there is plain evidence of the metal having been heated to an 
exceedingly high temperature, but there 1s no sign of deforma- 
tion, no bulging being evident, and the fire box as a whole was 
found to be in practically perfect condition. 

This test reproduced the most severe treatment possible for a 
locomotive boiler and one under which the ordinary stay sup- 
ported crown sheet would have undoubtedly failed. In addition to 
proving the superiority, under these conditions, of a fire box which 
employs no stay bolts it also checks the tests made a number of 
years ago by the Pennsylvania Railroad, in showing that there 
is no danger of explosion by putting cold water on to fire box 
sheets which have been overheated. 


WHEEL ARRANGEMENT AND WHEEL STRESSES ON 
MALLET LOCOMOTIVES. 


To the Editor: 

In the first paragraph of the article on the Equalization of 
Mallet Articulated Locomotives, in your September issue, Mr. 
Johnston states that the practice of equalizing "all the driving 
springs of the front engine with the leading truck, if one is used, 
prevents local stresses of a diagonal nature on uneven track, or 
when entering or leaving curves on which the outer rail is 
elevated." 

It would be interesting if the writer would state the observa- 
tions upon which this statement is based. Тһе eye is hardly 
accurate or quick enough to be reliable, and, in my own work, I 
have found that mathematical calculations based upon assump- 
tions of behaviors of centers of gravity and wheel arrangements 
are the quintessence of unreliability. 

Gro. L. FOWLER. 

New YORK. 


GOULD AND EBERHARDT’S APPRENTICESHIP SYSTEM 


At the last convention of the National Machine Tool Builders’ 
Association, Fred L. Eberhardt, president of the Gould and 
Eberhardt Company, Newark, N. J., presented a paper on the 
apprenticeship system in use at that plant. 


He stated that applicants were obtained by applying to the 
superintendents of public schools and the technical schools, Mu- 
nicipal Bureau of Labor and by advertising in the daily papers. 
These advertisements appeal first to the boys themselves and 
secondly to the parents. In addition to the work in the shop 
they strongly recommend that their apprentices attend the Newark 
Evening Technical School and a large proportion of the boys 
are members of that school. 


In describing the system in use Mr. Eberhardt said in part: 


"At present we have about 65 apprentices, all bound and in- 
dentured according to the apprenticship laws of New Jersey, 
and have none who are not bound in this manner. 

"We have practically two forms of apprenticeship, one for 
voung men about seventeen years of age, embracing what we 
term our regular course and covering a period of four years 
of 10,800 hours, and another for two years, or 5,400 hours, called 
our 'one-branch, and intended for young men 21 years and 
older. Reckoning a year at 2,700 hours, in the case of our 
four-year course, we have a first period of 2,000 hours at 8 
cents per hour, a second 2,000 hours at 9 cents, a third 2,000 
hours at IO cents, a fourth 2,000 hours at 11 cents and a fifth 
2,800 hours at 12 cents. This makes a total of 10,800 hours. 

“Тһе total hours in each period are required to be completed 
before the next advance in pay is made. We require that the 
apprentices’ parents shall pay us $r per week during the first 
four periods, which amount forms the collateral for a bond 
which the father or guardian is required to execute. This 
amount is returned at the expiration of the term, if the said 
term is completed in a satisfactory manner. However, if for 
any reason the terms of the papers are violated or the young 
man runs away, the money paid on account is forfeited. Inci- 
dentally, I would say that the amount which we pay the young 
man, as stated above, is larger than what it was formerly. We 
made it sufficiently more for the purpose of enabling the parent 
to pay back the $1 per week to make good the bond. Іп this 
way, we feel, we make it more feasible for a worthy young 
man, so to say, to pay his own way so Таг as securing a bonds- 
man is concerned, a collateral bond always having been one of 
our requirements. 

"The regular apprenticeship course includes work at the 
vise, lathe and planer. In addition, milling machine and gear 
cutting machine experience, and also other work, is afforded 
to those boys who show ability to absorb. 

"Our experience has taught us that there is so great a varia- 
tion in capacity that wherever we see a boy who shows ability 
we do not hesitate to advance him, and when we find a boy 
who does not possess ability we strongly advise him and his 
parents to have him take up some other line of work. This 
we do within the first 4,000 hours of service. It does not al- 
ways take 4,000 hours to determine this, but there are times 
when, before taking summary dismissal measures, we try out 
a boy at more than one branch, or place him with different fore- 
men, so that, in the final disposition of the case, neither the 
parent nor the boy can say that he was not given a fair trial. 
For all these efforts expended on the boy up to this time, should 
he prove deficient and be dismissed, we require that whatever 
money has been paid on account of the bond be forfeited. This 
is, in a measure, partly to compensate us for the time spent, 
work spoiled, etc., in giving the boy a chance to demonstrate, in 
our opinion or judgment, whether or not he is suited for the 
trade. The necessity for this measure does not occur often, but 
we feel that it is absolutely necessary to have some such method 
of procedure. 

"Our second form of apprenticeship, called our one-branch, is 
for young men who, having attained their majority, realize the 
necessity for learning some trade and regret not having been 
given the opportunity in earlier years. This apprenticeship, as 
stated, is for two years, or 5,400 hours, divided into periods 
of 2,700 hours each, the first at 12 cents per hour and the second 
at I4 cents per hour. We require the young men themselves to 
pay us $1 per week, the same as before explained. This is paid 
back at the expiration of the term when completed in a satisfac- 
tory manner. This latter amount is also subject to the same 
penalties as previously mentioned. 


"All of our apprentices during their apprenticeship are fur- 
nished with the necessary tools required in the several branches 
and we pass free title to them upon the apprentice completing 
his term.” 
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THE SWINDON FIRE TUBE SUPERHEATER. box end, where they are screwed into the tube sheet. At the 
Ж smoke box end they аге beaded over. 
There has been applied to a number of the Great Western А box encloses the header and the ends of the superheater 


(England) locomotives a new type of superheater which is the elements in the front end and in the bottom of this an automatic 
joint invention of Messrs. С. J. Churchward, locomotive super- damper operated by a small steam cylinder is provided. Тһе 
intendent; G. H. Burroughs, chief draftsman, and C. C. Cham- front face of the box is hinged so that it can be lifted up for 
репеу, draftsman. This superheater has proven to be very sat- access to the header. 
isfactory in operation, and an in- 
spection of the illustrations shown 
herewith indicates its simplicity or 
construction. 

Reference to the ilustrations wiii 
show that there are three loops ot 
one inch tubing in each superheater 
element. Four of these tubes be- 
ing entirely straight and the two 
upper oges slightly bent. These six | 
tubes are expanded into U-shaped к: 
headers, which in turn are bolted 
to the large main header whicl. 
stretches across the smoke box. | 
This connection is made by the use | 
of a single stud, so that by the re- a 
moval of one nut a complete ele- ! | 
ment can be quickly withdrawn ani ; 
if necessary a blank flange can be | 
inserted in its place with little or | 
no delay and while the engine is 
under steam. Тһе tubes forming 
the elements are maintained ‘п 
their relative positions by three 
supports throughout their length. 

The two rows of fire tubes con- 
taining the elements are 5 in. out- 
side diameter and are reduced to 
373 in. outside diameter at the fire 


SECTIONAL ELEVATION OF SWINDON SUPERHEATER IN BOILER. i 


INTELLIGENT WoRKMEN NEEDED.— The mechanical development 
of this or any other country depends in most part upon the in- 
tellect of the workers and the mechanical industries should avail 
themselves as much as possible of the educated boy, their edu- 
cation being paid for by the mechanical manufacturers as much 
as by any other citizen of the country. If we could increase the 
number of intelligent mechanics, we would produce more and 
. better work and our machines would produce better and a larger 
quantity of work, and they would last longer in our customer's 
shops if they had intelligent help to handle them.—B. M. W. 

Hanson before the Hartford Manufacturers! Association. 


Loss оғ WEIGHT oF STEEL Cars.—Out of 1,690 steel hopper 
| cars weighed during the month of April the average decrease 
in cars which had been weighed within one year, was 702 lbs.; 
on 478 cars weighed within two years, 1,052 lbs.; on 132 cars 
weighed within three years, 1,220 lbs.; 92 cars, four years, 1,242 
lbs.; 75 cars, five years and over, 1,459 lbs. In May, 671 lbs. on 
one-year cars; 1,004 lbs. on two-year cars; 1,224 lbs. on three- 
year cars; 1,571 lbs. on four year cars; 1,705 lbs. on five-year 
and over. Steel gondolas had not decreased quite so much; 
204 cars weighed within one year, 523 ІБ-.; 152 within two years, 
592 lbs.; three years, 878 lbs.; four years, 830 lbs.; five years, 
959 lbs.—J. R. Kearney before the Association of Transporta- 
Поп and Car Accounting Officers. 


BALTIMORE & Онто SHops.—The Mt. Clare shops at Baltimore 
will be improved and enlarged. A new building is to be erected 


SWINDON SUPERHEATER HEADER SHOWING ARRANGEMENT ОЕ ELE- adjoining the present plant, and the foundry and erecting shops 
MENTS. will be improved and new machinery installed. 


Powerful Lignite Burner of the Mikado Туре. 


OREGON RAILROAD AND NAVIGATION CO. 


In the Northwest the many extensive deposits of lignite form 
an unusually cheap grade of fuel and the railroads traversing 
that country have used it for locomotives in freight service to 


some extent and are endeavoring to design a satisfactory ar- 
This 


rangement whereby it can be used in passenger service. 


the accompanying illustration, which has just been delivered 
by the Baldwin Locomotive Works to the Oregon Railroad and 
Navigation Co. 

This company as one of the Associated Lines adheres closely 
to the standards used by the other Harriman lines, but in this 


LIGNITE BURNING LOCOMOTIVE FOR THE OREGON RAILROAD AND NAVIGATION COMPANY, 


fuel has probably been more extensively used on the Chicago, 
Burlington & Quincy Railway than on any other and on page 
161 of the May, 1908, issue of this journal an illustrated article 
appeared discussing the development of a satisfactory design 
of locomotive to burn this fuel on that railroad. Other com- 
panies have from time to time purchased locomotives designed 
to burn lignite and the last of these 15 the engine shown in 
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locomotive several changes have been incorporated, the most 
noticeable being the use of a radial stay boiler in place of the 
crown bar type. Walschaert valve gear is also used in place 
of the Stephenson, the design being such that although the 
combination lever is outside of the guides and the piston valve 
is inside of the cylinders, no rocker arm is employed. 

In point of total weight this engine is the largest of any of 
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ELEVATION AND SECTION .OF LOCOMOTIVE DESIGNED TO BURN LIGNITE. 
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this type on our records, although it is exceeded in weight on 
drivers by the Virginian engine * and the Northern Pacific loco- 
motive} and in theoretical tractive effort it is exceeded by both 
of these as well as by the locomotives built at the Milwaukee 
shops of the Chicago, Milwaukee & St. Раш R. В. The ratio 
of weight on drivers to total weight in this case is 77% per cent., 
while on the Northern Pacific locomotive it is 78% per cent.; 
on the Virginian it is 82 per cent, and on the Milwaukee 77 
per cent. 


In point of heating surface, however, this design is far in the 
lead of the other three, having 5,559 sq. ft., as compared to 4,466 
on the Virginian; 3,614 on the Milwaukee, and 3,437 on the 
Northern Pacific. The latter two engines have a large combus- 
tion chamber, which accounts to some extent for the small 
total heating surface. In fact, a study of the design of this 
locomotive shows that it would probably be over boilered if a 
good grade of soft coal was to be used. Assuming a steam 
consumption of 30 lbs. of dry steam per dynamometer horse- 
power hour, the full tractive effort of this locomotive, at то 
miles per hour, will be obtained with an evaporation of about 
61; lbs. of steam per sq. ft. of heating surface. At this speed 
the piston speed in feet per minute is 294.8. At a piston speed 
of 250 ft. per minute, equivalent to 8% miles per hour, the evap- 
oration per square foot of heating surface, under the same con- 
ditions, would be a little over 5% Ibs. of dry steam. 
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FRONT END ARRANGEMENT FOR BURNING LIGNITE. 


that the grate bars are numerous, being connected in four 
sections for shaking, two on either side of the center line. Two 
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GRATES DESIGNED FOR BURNING LIGNITE. 


One of the illustrations shows the grate designed for burning 
lignite. It will be noticed that the air openings are narrow and 
* See AMERICAN ENGINEER, page 225, 1909. 


+ See AMER!CAN ENGINEER, page 392, 1906. 
f See AMERICAN ENGINEER, page 305, 1909. 
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ARRANGEMENT OF ARCH TUBES AND BRICK IN THE 


FIREBOX. 


large dump grates are provided at the back of the fire box. 
Another illustration shows the arrangement of the brick arch 
supported on four 3 in. air tubes. This arch is carried well 
back and up to reduce the direct pull on the fire as much as 
possible. In the front end a large area is 
provided and the diaphragm plate is backed 
up with a netting for breaking up the sparks 
as they emerge from the tubes. А low noz- 
zle is used with a bell mouthed interior ex- 
tension on the stack. Тһе grates and front 
end arrangement are very similar to those 
used on the Chicago, Burlington & Quincy 
illustrated in the article referred to. 

As mentioned above, the boiler is of the 
radial stay design and it has 400 flexible stay 
bolts distributed on the sides, back and 
throat sheet. The fire door opening is formed 
by flanging both sheets outward and riveting 
them together, a form of construction which 
has been received with much favor оп a 
number of roads. 

In the valve gear design there is nothing 
unusual except the method of connecting the 
piston rod to the combination lever. The 
center of the valve chests are placed 47 т. 
inside of the cylinder centers and the com- 
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bination lever outside the guides is connected to a special design 
of cross head sliding on the usual valve motion guide bar. This 
connection is made on the outside of the cross-head while the 
valve stem is connected to a lug on the inside, an arrangement 
which not only eliminates the use of the rocker arm, but sim- 
plifies the whole construction and permits the valve to be located 
in the best position. 

Outside of these features the locomotive follows the Associ- 
ated Lines practice very closely. The cylinders are cast from a 
25 in. pattern and are bushed down to 2334 in. in diameter. 
The piston valves are 12 in. in diameter and are set with a 
lead of 14 in. Ragonette or Baldwin power reversing gear has 
been applied in place of the reverse lever. 

The frames have separate rear sections and double front 
rails, the main and rear sections being of cast steel, while the 
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COLLINS TYPE OF PEDESTAL BINDER. 


front rails are of forged iron. Тһе pedestal binders shown in 
one of the illustrations are designed according to the Collins 
pattern. This binder fits into slots іп the lower end of the 
pedestals and is held in place by washers which rest on lips 
formed on the pedestal jaws. These washers are secured in 
place by double nuts with cotters. This arrangement permits а 
wedge adjustment placed on the frame center line to be em- 
ployed. 

The equalization system of the locomotive is divided between 
the second and third pair of drivers. The front truck is of the 
usual center bearing type, while the rear truck has outside jour- 
nals and jointed spring hangers of the same general design, 
illustrated on page 358 of the September issue of this journal in 
connection with a description of the Carolina, Clinchfield & 
Ohio Railway locomotives. АП of the driving tires of this en- 
gine are flanged. | 

The general dimensions, weights and ratios are given т the 
following table: 


GENEFAL DATA. 


Gager е D D LEUTEN 4 ft. 8'4 in 
Service Leads cuales vidc ecc ЛЫ ҚЫРЫМНАН ДЫ ЫЫ t E Freight 
Pied ass КОСЕК Л о [.ignite 
Тгаенте! “Пойыз acces О a I Rid enda edP d ce 45.300 lbs 
Weight in working огдег.................................... 263,100 Ibs, 
Weight on drivers.. sia ERI e о NR SM 204,150 Ibs. 
Weight on leading {тисК..................................... 24,100 lbs. 
Weight on trailing їгисК.................................... 34,550 Ibs. 
Weight of engine and tender in working order................ 425,000 Ibs. 
Wheel. base, ЧУШЬ. ее аа EA Ram жық абхаз жды 16 ft. 
Wheel “Bast... ога о ам К ЮЙ 34 ft. 8 in. 
Wheel base, engine and сепдег............................... 64 ft. 7 in. 
RATIOS. 
Weight on drivers -- tractive еМогі................................. 4. 50 
Total weight + tractive еНогі.......................................5. 5.80 
Tractive effort X diam. drivers + heating $игїасе................. 465; 00 
Total heating surface -- grate агеа................................. 19.30 
Firebox heating surface -- total heating surface, per cent............. 4.80 
Weight on drivers — total һеатіп  өптЕасе........................... 36.10 
Total weight + total heating витіасе............................... 47.30 
Volume both cylinders, cu. Қ...................................... 15.40 
Total heating surface -- vol. суйіпйетв............................ 360.00 
Grate area + vol. суіпдегв........................................ 4.53 
CYLINDERS. 

Kindo О ud кр este еее Simple 
Diameter and Stroke. ыз eee GRA E POR Bee EP ТЫ жаа 2334 x 30 in. 
VALVES. 
ооо sop cust deca қам ызаға атаанасы pM E Ld ae E Piston 
IhaiBetef. о ba eb ДАНЫ IRAE: 2% 13 in 
Lead cts eee ie te tae Se et es Saree Oh ee neers ан мт 
WHEELS. 


Driving, diamcter over “Тігея cise ы E оао 57 in. 


Driving, thickness of (ігев........................................ 3% in. 
Driving journals, main, diameter and length................ 1074 x 12 in. 
Driving journals, others, diameter and length................... 9 x 12 in. 
Engine truck wheels, diameter....... РЕРНИ СЕЗ 3014 in. 
Engine truck, journals................ Tm dE oe Nac E e 6 x 10 in. 
Trailing truck wheels, diameter. кеа Wes ——————— — белі 36 in. 
Trailing truck, }оцгпа]з.....................................+. 8 x 14 in. 
OILER. 
Style сканы — "——————————Ó C Straight 
Working presssure... ео рр IE ERAN E EE RR Rc ERR абе 180 Ibs. 
Outside diameter of first гіпр...................................... 82 in. 
Firebox, length and м1ЙҺ.................................. 120 x 84 іп. 
Firebox plates, 1һісіпевө.................................. $$ and м in. 
Firebox, water space... co roe mm HERRGO она ааа ewe 5 in. 
Tubes, number and outside (бізпееет........................... 495—2 іп. 
Tubes; Леп. ео Мы анаты (ce ee 20 ft. 6 in. 
Heating surface, tubes......... enn nnn 5,292 sq. ft. 
Heating surface, йгебох....................................... 267 sq. ft. 
Heating surface, (о(а|...................................... 5,559 sq. ft. 
Grate aréa ча ча а зала АЗА ЗАЛ ана TS eae 70 sq. ft. 
TENDER. 

Tank xus ci ee ea cx Die ke Vice КА ОЕ О cie ho d. BE Waterbottom 
Wheels. diamétef пр. 33 in. 
Journals: diameter and Тепшіһ................................. 6 x 11 in. 

ater capacity .............................................. 9,000 gals. 
Coal capacity ................... е аео ee wisi ие 10 tons 


VALVE STEM TURNING AND ROLLING TOOL. 


А tool which permits the turning and rolling of a valve stem 
at the same time has been designed by V. T. Kropidlowski and 
employed with entire satisfaction in one of the Western shops. 

Reference to the ilustration will clearly show the arrange- 
ment. The shank carries a cutting tool which is adjustable and 
also a set of rollers in a hinged frame. This frame is carried 
by a stud on the shank, the slotted opening allowing for adjust- 
ment to suit the setting of the cutter. There is also a set screw 
"B" to further bind the setting of the ігате after the nut on 
the stud “A” is tightened. This set screw is provided with a 
locking screw “C.” 

After the operator has placed the valve yoke and stem іп the 
centers of his lathe, the thumb nut is unscrewed enough $0 as 
to swing out the roller clamp and allow the forward half of 
the frame to swing down. The shank of the tool is then put 
into the lathe tool post, the cutting tool adjusted and a 
cut taken, advancing the cut until the rollers will commence to 
bear on the valve stem. The frame is then closed, the thumb 
screw tightened. The nut on stud "A," set screws “В” and 


FOR TURNING AND ROLLING VALVE STEMS. 


TOOL 


“С” are then tightened in order. The cperator is then ready 
to continue and complete the cut to the end, when the valve stem 
will be finished, rolled and all. 

On newly forged valve stems it is better to first take a rough- 
ing cut before finishing. In taking the rough cut the same tool 
can be used, only leaving the roller frame open, also the same 
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cutting tool by making И of proper shape. Тһе time in finish- 
ing a valve stem with this tool is cut in half, and the finish on 
the stem is entirely satisfactory. 

The rollers are 134 in. diameter, 1 ir. face and revolve on 
14 in. axles; hinge pins, set screw “В” and stud “A” are 14 in. 
diameter and set screw “С” 14 in. The tool shank is I x 1% 1n. 
and the cutting tool is 16 in. square high speed steel; other de- 
tails proportionate. 


SELF-CLEARING ASH PAN. 


PENNSYLVANIA RAILROAD. 


In order to comply with the requirements of the Federal law 
in regard to locomotive ash pans, the Pennsylvania Railroad 
Company considered quite a number of different designs. After 
experimenting with several of the most feasible, the design 
shown in the accompanying illustration was adopted for use 
on the Pennsylvania System and previous to January І, 1910, 
when the law became effective, all of the locomotives owned or 
operated by the Pennsylvania Railroad Company were equipped 
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SELF-CLEARING ASH РАМ 


with ash pans meeting the requirements of the law, a large ma- 
jority of them being fitted with this style of pan. 

As far as the pan proper is concerned there is nothing par- 
ticularly novel about it. It has a large capacity and is very 
substantially built, flanged pieces replacing straight sheets and 
angle irons to a large extent. A liberal air opening is provided 
around the top. 

It is in the arrangement of the doors that the principal point 
of interest lies. The whole bottom of the pan is formed by 
double doors hinged at the sides and overlapping each other 
in the center, so that any slight variation or warping will not 
leave an opening between them when they close. Near the bot- 
tom of the pan itself, on each side, are supported in suitable 
brackets long shafts which are square except where they pass 
through the supporting brackets. To the door plates are riveted 
heavy hinged pieces that have square holes through which the 
shafts pass. On the ends of the square shafts are arms which 
connect through links to the extensions of inverted T pieces, 
as is shown in the illustration. On the vertical arm an off-set 
is made, which, when it comes in contact with the guide, affects 
the relative position of the two doors, so that there will be no 
interference between them when being closed or opened. 

On one side of the pan and above the hinged shafts is a 
bearing shaft from which extended arms engage the upper end 
of the T piece just mentioned. А suitable lever and lock tor 
this shaft completes the operating details. 

Some of the advantages which service operation of this pan 
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has shown аге as follows: The use of а toggle for closing the 
doors insures a tight fit without any straining or bending of the 
operating levers. In case either door is stuck the entire force 
is applied automatically to this door. There is no danger of 
the doors fouling each other during the process of closing and 
opening and it is also found that no special instructions are 
needed covering the method of operating the pan. | 
After nearly two years operation this type of pan has been 
found to be entirely satisfactory and is being applied to new 
locomotives now on order. The operating rigging is patented. 


TRAIN RESISTANCE FORMULA. 


In a communication to the Engineer (London), Lawford Н. 
Fry, in discussing the paper on "Train Resistance," recently pre- 
sented by Prof. Schmidt before the Master Mechanics’ Associa- 


tion,* presents the following formula: 
106 4- 2V 


W +1 
г = resistance of саг in lbs. per ton (2,000 1Ь6.). 
W = weight of car in tons (2,000 ]bs.). 
V = train speed in miles рег hour. 


which he has derived from Professor Schmidt's data, and states 


+ .001V? 


г = 1.5 + 


4 г 
Ash Pan made of !4 Tank Steel 
using 12: Rivets about 5 Pitch 
unless otherwise specified, 


USED ON THE PENNSYLVANIA RAILROAD. 


that it expresses the results of the experiments with the same 
degree of accuracy as the formula given by Professor Schmidt 
and has the advantage of expressing the effect of both weight 
and speed in the same formula. 


A FEW DON'TS FOR ADVERTISERS. 


Don't tell all in your advertisements—leave something for the 
catalogue. 

Don't use small type; make reading easy. 

Don't be too technical in expression; use terms easily com- 
prehended by the average reader. 

Don't make invidious comparisons. 

Don't use cuts of unsuitable shapes and sizes because you 
happen to have them, thereby sacrificing balance and fitness of 
the advertisement. 

Don't expect the compositor to arrange your copy forcibly; 
you must specify type line by line and furnish skeleton layout. 

Don't permit advertisements to run without your final ap- 
proval. 

Don't sacrifice dignity to misapply humor in copy. 

Don't crowd type matter; be generous in allowance of white 
3pace.—J. C. McQuiston, manager of the Westinghouse Bureau 
of Publicity in the Trade Journal Advertiser. 


* See AMERICAN ENGINEER, July, 1910, page 292. 
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A NEW RADIAL VALVE GEAR. 


A valve gear which evidently has features of advantage over 
the present design in connection with maintenance is being ap- 
plied to a number of locomotives throughout the country by 
its designers and manufacturers, the Hobart-Allfree Company 
of Chicago. 

This gear combines with some original features the basic 
principles of both the Marshall and Walschaert design. Тһе 
combination, however, has been worked out with such nicety 


for use with the special cylinders and valves manufactured by 
this company, where a second valve and rod is required. Elim- 
inating that feature, however, the gear is suitable for tisé with 
the ordinary piston or slide valve. The motion from the return 
crank is carried forward through the eccentric rod to a vertical 
transmission bar that is hung from one arm of the rocker. 
‘Lhis transmission bar is also connected to the radius bar from 
a block which slides on the quadrant above. The position of 
the radius block on the quadrant is controlled directly from 
the reverse lever in the cab. When this block is in the center 


LOCOMOTIVE EQUIPPED WITH THE HOBART-ALLFREE VALVE GEAR. 


that the result has been to eliminate the inaccuracies of both 
arrangements. Furthermore, it is so constructed that no motion 
is transmitted through a sliding connecticn. The reversing and 
adjustment of point of cut-off is effected by the movement of 
the block over a stationary arc instead of the bell crank usually 
employed with the Marshall gear, this being but one instance of 
how the usual arrangement is simplified with an improvement 
in mechanical design. 

Reference to the illustration will show the gear as designed 
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directly behind the transmission bar the motion of the rocker is 
practically nil. When, however, it is swung to one side the arc 
described by the lower end of the radius bar is inclined and the 
transmission bar has a vertical motion, depending upon the 
angularity with the horizontal of the path of the lower end of 
the radius bar. This arrangement being the same as is cus- 
tomarily used with the Marshall gear. The other arm of the 
rocker connects to the top of the combination lever of the 
regular Walschaert gear, to which the valve rod is connected in | 


HOBART-ALLFREE RADIAL VALVE GEAR. 


THIS DESIGN IS FOR USE WITH THE SPECIAL VALVES AND CYLINDER FURNISHED BY SAME COMPANY. 
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the usual manner. Тһе two arms of the rocker are at the 
proper angle to equalize the port opening and the ratios of the 
various parts of the gear. аге so adjusted as to give an unusually 
long cut-off in full gear. 

This gear complete is carried in a frame secured outside of the 
driving wheel and supported by cross bars resting on the frame in 
the same manner as is often used with the Walschaert gear. 
The gear complete has about the same total weight as a well 
designed Walschaert gear. 

The design of valves and cylinders employed by this company 
incorporate a separate compression valve, which is introduced 
through a section of the wall between the cylinder port and the 
exhaust passage being located beneath and to one side of the 
main valve. In operation this valve opens simultaneously with 
the main valve for release, but does not close until some time 
after the main valve has passed the point of compression. This 
construction and arrangement was very fully illustrated and 
described on page 334 of the September, 1906, issue of this 
journal At that time the compression valve was operated in- 


senger engines, and these methods are now well established on 
the majority of American railways. By improved methods the 
operations of cooling down, washing, and filling with hot water 
may be performed in less than two hours without injury to fire- 
box and tubes, and this alone has contributed in a large meas- 
sure to the success of pooling. The reduction in boiler pres- 
sure from 225 lb. to 160 and 180 lb. has also reduced the number 
of boiler failures and permitted the more continuous use of 
locomotives which results from the pooling system. 

The amount of work which the engincers and firemen do at 
the engine houses is now so small that it is almost confined to 
lubrication of machinery and inspection of tools and supplies 
on engines, and no dependence is placed оп them for repair 
work. The engineer is required to report any defects or needed 
repairs which he observes while running the locomotive or by 
casual inspection on the outside. The machinery underneath is 
inspected by men regularly employed for that purpose, and in- 
spection pits in the tracks approaching the engine house are now 
regarded as an essential of a modern locomotive terminal. With 


GENERAT. VIEW OF THE HOBART-ALLFREE VALVE GEAR. 


ternally by a connection to the main valve and experience with 
that arrangement has shown it advisable to operate it through 
an outside connection and the arrangement now used is to oper- 
ate it by a connection to the combination lever above that of 
the main valve rod. This point is so chosen as to give the 
compression valve the same movement that it previously had, 
i. e., such that it does not affect the steam distribution at any 
point, except that of compression, which it very materially de- 
lays, allowing a free exhaust almost to the end of the stroke 
and thus permitting a greatly reduced clearance area in the 
cylinders. In the illustration this connection with the combi- 
nation lever took the form of an eccentric and strap. That 
construction, however, is not usually followed. 

The service with locomotives fitted with this gear combined 
with the special valves and cylinders mentioned, is reported as 
having been most satisfactory, both as to steam consumption 
and quickness and power in starting. 


POOLING LOCOMOTIVES.* 


Improved engine house facilities, more system and better or- 
ganization are favorable to the pooling of locomotives, and this 
practice has become more general for íreight engines in the 
United States. As recently as in 1905 the reports on pooling 
presented at the International Railway Congress indicated that 
pooling was not used on the majority of railways in the United 
States under normal conditions of traffic. The large increase in 
traffic in proportion to the number of locomotives in 1906 and 
subsequent years has compelled most of the roads to resort to 
the pooling of freight engines and the double-crewing of pas- 


* From a paper by William Forsyth before the joint meeting of the 
А. S. M. E and 1. M. E. at Birmingham, England. 


the changes in practice above indicated, the pooling of freight 
engines is rendered more successful and satisfactory and its 
effect on the cost of locomotive repairs is not so pronounced as 
formerly. 

On some railways where shop facilities are limited, locomo- 
tives are required to make a large mileage before they go in 
for general repairs. The principal items which send engines fre- 
quently to the shop are worn tires, defective tubes, and, perhaps, 
worn driving boxes. At some engine houses all these repairs 
are made, the worn tires being replaced by new ones or by others 
which have been turned at the shop. In this way such machinery 
as rods, crossheads, guides and link motion, is kept in service, 
so that passenger locomotives make as high as 127,000 miles, 
and freight locomotives, 100,000 miles between general repairs, 
one passenger locomotive making 256,000 miles between shop- 
pings. Passenger locomotives average 122,000 miles and freight 
locomotives, 95,000 miles. 

On the Chicago, Burlington & Quincy for the last six months 
of 1909, pooled freight engines made on one division as high as 
4,167 miles per month and 110 engines on three divisions aver- 
aged 3,777 miles per month. On other roads passenger engines 
double-crewed make an average of 6,500 to 7,500 miles per 
month, one road reporting for engines in express service 418 
miles рег day and 12,780 miles per month. 


ABILITY Not Асе THE GauGe.—A man's age is only a factor 
when it improves his ability, and if a young man has the same 
ability as an old man, that is, he has reached a high point of 
efficiency at a younger age than other men, it is his good fortune 
and he should not be deprived of this advantage because of his 
age.—B. М. И’. Hanson before the Hartford Manufacturers’ 
Association. 
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LOCOMOTIVE WITH WATER TUBE FIRE BOX. 


NORTHERN RAILWAY OF FRANCE. 


There is on exhibition in the French section of the Brussels 
Exposition a passenger locomotive with a very interesting appli- 
cation of water tube fire box. This locomotive is the culmina- 
tion of about three years' experience with a water tube fire box 
on the Northern Railway of France. The engine built in 1907 
is shown in Fig. 1 and was operated 67,000 kilometers (42,000 
miles) before being replaced with the design shown in Fig. 2. 

In the latter example, which was designed by the director of 
the Creusote Steel Works under the general direction of M. du 
Bousquet, the principal causes of failure in the first arrange- 
ment have been eliminated. These troubles were due largely 
to the use of the brick walls and bridge at the front end of the 
fire box, which were rapidly destroyed in spite of every prevent: 
ive device introduced. All of this brick work has been elimi- 
nated in the second model and a combustion chamber has been 
introduced in its place for the proper protection of the fire box 
tube sheet, which had suffered from the action of the hot gases 
to an extent which made it impossible to keep the tubes tight. 
Reference to the section J-W in the illustration will show that 
the forward row of tubes forming the side legs of the fire box 
are bent inwards at a sharp angle and then carried up vertically 
to the steam drum. These act as a screen for the combustion 
chamber, break up, and mix the gasses passing through them 
and incidentally absorb a large amount of heat. In the first 
model a heavy steel plate was used for the tube sheet, and it 
was found that its rigidity in connection with the use of ribbed 
tubes was responsible for much of the leakage. "Therefore, in 
the later design the tube sheet is of copper and the Servé tubes 
are deprived of their ribs for a length of about 16 in. and are 
drawn down from 234 to 214 in. diameter on that length. 

In the first design there were no water legs at the front or 
back of the fire box, but it will be noticed that they have been 
provided in the later arrangement. Іп the first design also the 
lower drums were steel castings in two sections, which were 
bolted together. These have now been replaced by riveted steel 
drums into which the tubes are expanded the same as in marine 
practice. 


Section c.a. 


Section м. b. 


T 


za 
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Another alteration in the design will be seen in connection 
with the large pipe connection between the boiler shell and the 
front of the side drums, which was carried at a point above the 
center of the barrel. In practice it was found that when the 
fire was kindled a hot water current was rapidly set up through 
the water tubes, the upper part of the boiler barrel and these 
large side pipes, whereas the lower part of the boiler barrel 
unaffected by this circulation remained for a long time at a 
lower temperature, with a consequent unequal expansion in the 

: . . barrel that caused trouble. This difficulty has been remedied 
rial 1 - + by taking the water from the bottom of the boiler barrel through 
| the regular water leg, formed in this case by steel castings апа 
connected to the bottom headers of the fire box. The connec- 
tion of these cast steel passages forms the bottom of the com- 
bustion chamber, and the sides are formed by small water tubes 
closed tight together, and forming a gas tight wall. 

The arrangement and shape of the tubes is well shown in the 
illustration. Those which are exposed to the more direct action 
of the flames are 5 тт. (.2 inch) thick and the others 2% тт. 
(.1 inch) thick. 


Service with this later design has been very satisfactory dur- 
ing the 33,000 kilometers (22,000 miles) it operated before 
going to the exhibition. No flue leakage occurred and there 
are practically no deposit of scale in the water tubes. Tests 
showed that while the temperature in the fire box sometimes 
runs up to 2,372 degs. F., the temperature at the entrance to the 
flues was only about 1,562 degs. F. and the smoke box tempera- 
ture 672 degs. F. 

This water tube fire box boiler has been applied to the stan- 
dard compound locomotive which as ordinarily used is of the 
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1.--ТҮРЕ ОЕ WATERTUBE FIREBOX FIRST USED ON THE NORTHERN RAILWAY OF FRANCE. 
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4-4-2 type. It was found, however, that the weight of the new 
firebox was such as to require the use of the 4-4-4 type. This 
engine, with a load of 270 tons behind the tender, is easily able 
to maintain a speed of 64 to 65 miles per hour on a steady rtse 
of % of I per cent. 

The general dimensions of this boiler as given in the Railway 
Engineer, to whom we are indebted for the information and 
illustrations, are as follows: 


41. bl а аа Rive. чаев 256 lbs 
Grate ӘЛЕ: diss dx оғ ух тұн COSAS Eden RS Oe hae TOP Dra fs т 38 sq. ft 
Heating aünriace, fite BOR. 2i svo bores Mos ehe A ERG DEEST ES waa 1033 sq. ft. 
Heating surface, tubes: quiae ini ка база erri 2375 sq. ft. 
Heating eurface. total i2: aure жа ES TE o9 exu bars а 3408 sq. ft. 
Water tubes, number and Шате(ет.......................... 290—1.38 in. 
Water tubes, number and фїатеїєг.......................... 168—1.38 in. 
Water tubes, combustion chamber, number and diameter........ 44--1.38 in. 
Fire tabes; number and diameter... рр eorr vado RS cae 136—2.76 in. 
Fite tubes Тез 356 ee £a iae абы; is cae РОР ЧОРУ IR RA E bisa 14 ft. 
Cabic capacity of boiler for: water... аа me E ER Phe 217 cu. ft. 
Cubic: capacity of boiler for Meam. ао see hy rt Mos 88 cu. ft. 
Total weight of boiler and ассев<огіев.............................30 tons 
GyBlndera, аше оаа аена аә 13.4 апа 22 іп. 
Cylinders РОЖЕ: „газел а Oakey HOw dore dra анай 95.9 т 
Driving wheeL diameter а рева 80 in. 
Maximum tractive effort сотройципЧ............................. 22,600 Ibs. 
Total weight of locomotive in working огдет................... 170,000 Ibs. 


ELECTRIFICATION OF THE CHESAPEAKE & OHIO 
SHOPS AT HUNTINGTON, W. VA. 


‘Lhe greater flexibility and efficiency ої electric transmission in 
large shops is coming to be more widely recognized and in spite 
of the comparatively high cost of installation into a shop already 
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electric drive may be apparent to the shop superintendents, it has 
always been a difficult matter to obtain outhority for making a 
change of this kind. 

The new plant, which was put in service March 1, 1010, 1$ an 
all turbine station, the only reciprocating machinery besides the 
boiler feed pumps being two two-stage air compressors furnished 
by the Ingersoll Rand Co. and the Chicago Pneumatic Tool Co. 
to supply compressed air at roo lbs. pressure for the portable 
drills, hammers and hoists about the various shops. Тһе reli- 
ability, safety and high efficiency of modern steam turbines, 
when operating at a varying load such as that of a machine 
shop, led to their selection for this purpose. Three Curtis tur- 
bines and one motor generator exciter have been installed, this 
equipment consisting of one two-bearing over-hung non-con- 
densing turbine with a speed of 3,600 7.p.m. connected to a 25 
k. w. 125 volt D. C. exciter; one four-bearing three-unit, 100 k. w. 
set consisting of one non-condensing 3,600 г. р. m. turbine, one 
three-phase, бо cycle, 480 volt, 100 К. у. generator and one 4 
К. w., 125 volt D. C. exciter; and also one three-bearing four- 
stage condensing turbine with a speed of 1,800 г. р. m. connected 
to a 750 К. w., three-phase, бо cycle generator. Тһе illustration 
shows the 100 k. w. Curtis turbine direct connected to its gener- 
ator. All of these turbines are equipped with oil pumps geared 
directly to the main shaft and the bearings are fitted with oil 
rings. The large 750 k. w. and 100 k. w. turbines are equipped 
with a mechanical speed controlling valve gear driven directly 
from the main shaft. The 750 k. w. turbine is connected to a 
Westinghouse-LaBlanc jet condensor whose circulating and 
rotary air pumps are driven by a 75 h. p. induction motor, the 
injection water being cooled by a natural draft cooling power, 
which arrangement maintains a vacuum of about 27 in. For 


CURTIS TURBINE GENERATOR IN THE POWER HOUSE AT HUNTINGTON, W. VA, 


in operation, some railroads have been availing themselves of 
these advantages in addition to increased output of the shop 
and the saving in operating expenses and large amount of space 
which may be effected by this means. 

The Chesapeake and Ohio Railroad Company has recently 
changed its shops, which were formerly operated from four 
independent stations equipped with old locomotive boilers and 
reciprocating engines belted to line shafting in the different 
shops, from line shaft to electric drive. The conditions existing 
before the change was made are similar to those found in a great 
number of railroad shops, and while the many advantages of 


facilitating the erecting and subsequent handling of this ma- 
chinery the engine room is provided with a 717 ton Harris hand 
crane extending across the entire room. There is a standard 
General Electric 8 panel switchboard consisting of two machine 
panels, two exciter panels, four 3-circuit feeder panels and one- 
Ба! panel on which a voltage regulator 1° mounted. In addition 
to the switchboard, all instruments in connection with it were 
furnished by the General Electric Co. 

The boiler equipment consists of five 275 h.p. Sterling water 
tube boilers, equipped with shaking grates. No ash handling or 
coal conveying machinery has been installed, the ashes being 
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shoveled from the ash pits into small cars and conveyed in this 
manner to the dump. Coal is delivered in railroad cars on a 
trestle just outside of the boiler room and dumped into coal 
bunkers, from where it is carried by gravity through chutes to 
a point within easy reach of the firemen. The smokestack, 200 
feet high, is built of reinforced concrete and is provided with a 
Bushnell damper regulator. Condensing and boiler feed water 
is supplied from a small pumping station located outside of the 
shops, and the feed water is pumped from an open heater to the 
boilers by two duplex pumps, the piping being so arranged that 
the condensing water may be pumped directly from the hot well 
to the cooling tower. 

Induction motors totaling about 1,000 horsepower are used 
throughout the machine shop, boiler shop, roundhouse, planing 
mill and tin and pipe shops. They rangc in size from 15 to 100 
horsepower each, for driving the different tools in the shops. 
Most of the machines are belt driven and only the larger tools 
are equipped with individual motor drive. A sawdust and shav- 
ing exhaust system has been installed in the planing mill, driven 
by а 100 h.p. induction motor. Тһе storage battery charging 
station for passenger coaches is equipped with a motor generat- 
ing set and the dismantling shop is spanned by a 120 ton four- 
hook Harris electric crane equipped with four variable speed 
induction motors of the slip ring type. 

The various buildings about the shop are heated by the exhaust 
steam from the two air compressors, boiler feed pumps, the 
25 k. w. and 100 k. w. turbines, the condensation from the system 
being pumped into the boiler feed water heater. This arrange- 
ment reduces the back pressure in the exhaust header to from 
four to eight Ibs. per square inch. 

The saving іп coal alone effected by the changes made in this 
plant is about 50 per cent, caused in part by the great economy 
in steam consumption of the turbines and chiefly by the elimina- 
tion of the large amount of shafting and belting, which usually 
consumes about 50 to 60 per cent. of the total power for a shop 
of this kind. A saving of 6624 per cent. in the labor required 
to operate the plant has also been effected, due partly to the 
improved method of handling fuel and ash, and partly to the 
comparatively smaller number of men required to operate a tur- 
bine station. In addition to this saving in fuel and labor the 
capacity of the entire shop has been increased about 50 per cent 
During the month of April 34 locomotives were repaired, while 
20 locomotives was considered an exceptionally good month's 
work previous to the change. The electric drive in this case 
not only increased the output, but also the flexibility of the 
entire shop was increased, so that at the present time any section 
of the shop can be worked independently of the other sections 
and sufficient power is available at all times so that workmen 
can work to advantage at night as well as during the regular 
working hours. 

The engineering of the entire plant was done by Westinghouse, 
Church, Kerr & Co, of New York City. 


VERTICAL HOLLOW CHISEL MORTISING MACHINE 


A new mortising machine specially designed for work in car 
shops is shown in the accompanying illustration. It is of the 
vertical hollow chisel type and is provided with a boring at- 
tachment. Тһе adjustment is such that it can make mortises 
very rapidly from 1 to 1% in. in width of any length and up 
to 6 in. in depth if needed. The stroke of the chisel ram is reg- 
ulated by a system of stops and can be :ncreased or decreased at 
will, the maximum stroke being 6'2 in. At this depth the 
automatic attachment provides for 35 strokes per minute, which 
is increased as the stroke is shortened. It has a very quick 
return. A horizontal adjustment of 3 ft. and a vertical adjust- 
ment of 14 in. is provided on the table shown and a table with 
a horizontal adjustment of ro ft. with the same vertical adjust- 
ment can be fitted if desired. 

The boring spindle has a vertical movement of I2 in. and a 


transverse movement of the same amount, both being controlled 
by hand levers, as is clearly shown in the illustration, It will 
carry augers up to 2 in. in diameter and provides a very power- 
ful drive. 

This machine, which weighs 4,000 lbs. when fitted with a 4-ft. 


COMBINED HOLLOW CHISEL MORTISING AND BORING MACHINE. 


table, is designated as the No. то by the Atlantic Works, Іпс., 
28th St. and Gray's Ferry Road, Philadelphia, who are the 
manufacturers. Long experience in designing machines of this 
character fits this company exceptionally well for turning out a 
product that is perfectly suited for the work to be performed. 


THE VALUE oF К. К. Cruss.—The very fact that its rules do 
not bar or favor certain departments of the railroad, is post- 
tive proof value of the of the clubs. It insures papers from each 
department, and although papers are more thoroughly discussed 
by each respective department that the papers pertain to, yet 
the different departments are so closely allied that it is not an 
uncommon occurrence for several departments to take up the 
same discussion. This shows a broadening out of the railroad 
employes. Time was when each employe stayed in his own 
department, worked for his own department, and cared very 
little as to what was going on outside of his own circle, for 
which he was designated and paid. Never in the history of rail- 
roading has there been such an interest displayed by employes 
іп one department, as to what is transpiring in another. Not in 
a jealous nature, but one of interest for the employer and at 
the same time, of learning, progressiveness and push. Тһе socia- 
bility, mixed with business, now-a-days among railroad em- 
ployes, has fought many a battle, and taking all things into con- 
sideration, there are to-day practically no departments on a 
railroad, as it were, because of this mixing, good fellowship and 
get together idea. I can well remember when jealousy among 
railroad employes was the biggest enemy that the railroad and 
employes had to contend with—J. И’. Kreitter, Supt. Duluth, 
Missabe & Northern Ry., before Northern Ry. Club. 


114 
EQUIPMENT AND EXTENT OF ELECTRIFIED STEAM 
RAILROADS AND ELECTRIC TRUNK LINES.* 


The locomotives on which data are given in the accompany- 
ing tables were built for heavy railway service. They are for 
passenger service and for combined passenger and freight, and 
include locomotives for direct current, three-phase current, and 
single-phase alternating current, and others adapted for opera- 
tion on either single-phase alternating current or direct cur- 
rent. 

The following tables give data of the important railways on 
which electricity is used in heavy service. Only such figures are 
included as were conveniently available, and such omissions or 
inaccuracies as may occur do not detract materially from the 
forceful presentation of the extent and character of the use 
which is now being made of electricity in railway service. The 
horsepower ratings of the various motor cars and locomotives 
are in general the nominal ratings for a short period, usually 
ж From tBe-appendicea of the paper on "Electrification of Railroads," by 


George Westinghouse, president А. S. M. Е., presented at the joint meeting 
with the Inst. Mech. Engrs., july, 1910. 
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one hour, but as these ratings have been adapted in some cases 
to the particular service in which the motors are to operate, 
they cannot be taken as a basis for an accurate comparison be- 
tween the capacities of different equipments. 


Single-Phase Electrification on Steam Railways and in Trunk Line Service. 


т----МИев-- Motor Т.осото- 
Road. Single Line —cars— —tives—\ 
Of line. track. voltage. No. Н.р. No. Н.р. 
N. X NS THE EH: 

Main line. риса менее 21 100 11,000 4 600041 1,400 

New Canaan Branch .. 8 8 11,000 2 5060 2 1,600 
Grand Trunk << i sic aca 3.5 12 3,300 с ме 6 900 
Erie: Rochester Division. 34 34 11,000 6 400 . ;. — 
Colorado & Southern: 

Denver & Interurban .. 46 46 11,000 8 500 
Baltimore & Annapolis: 

Short: Ine. cais sarei 25 30 6,600 12 400 .. acces 
Swedish State Rys...... 7 7 еее н 2 240 1 300 
Midland Ry. of England.. 85 17 6,600 12 200 Sem 

20 250 
РАЙ State: ovas Г 16.5 31 6,600 fiz 400» 1 1,500 
54 345) 
Lon., Brighton & S. Coast. 8.6 17.2 6,000 16 460 
Rotterdam-Haag-Scheven- 

еті АЖ: 20.5 46.5 10,000 19 360 .. Р 
Spokane & Inland....... 129 129 6,600 28 400 15 D 
Midi Ry. of France...... 15 2% 12,000 30 500 2 1,600 


а С”; де alum 
PISA OA 


22 Fess hie elec ELI EE EE М. У. C. & H. К. В. В. & О. В. В Great Northern 
nne 
Electric зумет................. D.C. D.C. D.C. 3-phase D.C 
Service..... КҮТТІ ————Ó Passenger Frt. & Pass. , Frt. & Pass. Frt. & Pass. Passenger 
First placed in service........... July 1 tests completed March 1910 July 1909 1899 
No. in service or on order May 1910 47 6 2 4 11 
No. motors per locomotive....... 4 4 4 4 4 
Armature diameter, inches....... 29 25 25 35% 23% 
Core length, including vent. open- 
ing, іпсһев................... 19 11% 11% 16% 12 
Weight*one motor, pounds....... 18,150 10,560 10,560 15,000 8,855 
Weight all motors on locomotive . 72,600 42,240 42,240 ,000 35,420 
Weight all electrical parts........ 91,200 54,000 ,000 109,000 42,500 
Weight all mechanical parts...... 138,800 146,000 130,000 121,000 67,500 
Weight complete locomotive...... 230,000 ,000 184,000 ,000 110,000 
Weight on'driving wheels........ 141,000 200,000 184,000 А 110,000 
Weight complete locomotive for 
BA ет СИК D.C. D.C D.C. 230,000. D.C 
Max. guar't'd speed, miles per hr. 75 55 30 
Feature limiting speed........... track armature armature armature armature 
Max. tractive еНогі............. 47,000 67,000 61,000 77,000 37,000 
Loco, wt. in excess of 18%. adhe- 
sion Max. T.E., A.C. operation. . none none none none none 
Designed = trailing load, tons... d es 5 x У 
Oso p одао КҰРА оп оп 2.2 е 
\ Раззепаег.......... Mo PE uer grade $00 13491 grade o gTa 
Balance speed on level with above 1 | | Freight 20.5 | | Freight 26! 15 { 300 
Ned. з» E E Сок 205 63 Pass. 22 | 1 Pass. 390) 1 32 
Ке Grand Trunk 
Бай ЕРК ux eren ee EET cas New Haven 
uil New Haven St. Clair Tunnel Pennsylvania 
Electric system................. A.C., D.C. A.C. D.C А.С., D.C 
Service..... ТТТ? $ Раме г Еті. & Pass. - Раззе Ем. & Pass 
First placed in ветуісе........... July 1907 February 1908 17, test 3000-mile test 
No. in service or on order May 1910 41 6 24 1 
No. motors per locomotive....... 4 3 2 4 
Annais Д eter, inches....... 3914 30 56 39% 
re length, including vent ореп- 
ing, inches...... ep eR eee 18 14% 23 13 13 
Weight one motor, pounds....... 16,420 15,660 45,000 19,770 41,600 
Weight all motors on locomotive . ‚680 46,980 90,000 ‚080 83,200 
Weight all electrical parts........ 110,400 58,400 * 127,200 ,000 135,000 
Weight all mechanical parts...... 94,100 73,600 204,800 130,000 125,000 
Weight complete locomotive...... 204,500 132,000 332,000 260,000 260,000 
Weight on driving wheels........ 162,000 132,000 207,800 180,000 180,000 
Weight complete: locomotive for 
А.С. орегайоп................ 196,000 132,000 D.C 241,000 240,000 
Max. guar't'd speed, miles per hr.| about 86 30 about 80 45 45 
Feature limiting speed........... track armatures connecting rod armatures armatures 
Max. tractive effort............. 19,200 43,800 69,300 40, 40,000 
Loco. ts Sg eet о 18% adhe- ХА ' 500 1 
sion Max. T.E., A.C. operation. . 88,7 none none »900 ,900 
Designed for trailing load, tons. .. 250 500 550 (1500 ene ym 
Phe oe de posue si about 75 about 25 60 epee (33 
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Continuous-Current Electrification on Steam Railways and іп Trunk Line 


Service. 
Miles Motor Locomo- 
Road. Single Line -—cars— —tives— 
Of line. track. voltage. Хо. Н.р. No. Н.р. 
New York Central ...... 33 132 650 137 400 47 2,290 
Pennsylvania ........... 20 75 650 180 400 24 4,000 
West Shore .:... ee 44 106 650 20 360 . dia wks 
Long Island ............ 42 125 650 137 400 2 1,200 
West Jersey & Seashore.. 75 150 650 68 400 .. горе 
Baltimore & Ohio........ 3.7 7.4 000 uineis | 2? 89 
Northeastern Railway ... 837 Ry 800 .. 300 2 600 
Mersey Tunnel ......... 4.8 is 600 24 400 ee 
Lancashire & Yorkshire.. 18 60 600 .. 600 aces 
Great Western .......... 5 ж 600 ve COO a. YA 
Metropolitan Railway .... 4 67 600 56 600 10 800 


Car Equipment of Subway and Elevated Systems in American Cities. 


Тһе Direct-Current Third-Rail System at Approximately 600 Volts Is Used 
in АП Cases. 


Miles 
Road. of single —— —————Motor cars— —4 

track. No.  Horse-power. 
Boston Elevated <: оке 19 219 320 
Brooklyn Rapid Transit................ 71 558, 101 300, 400 
Interborough Rapid Transit (New York) 190 969, 764 250, 400 
Hudson & Manhattan (New York)...... 12 140 520 
Chicago & Oak Park Elevated.......... 19.4 65 320 
Metropolitan West Side (Chicago)...... 51.1 15, 210 400, 370 
Northwestern Elevated (Chicago)....... 25.5 20, 128 250, 320 
Southside Elevated (Chicago)........... 36.5 150, 70, 150 180, 150, 110 
Philadelphia Rapid Transit.............. 11 100 250 


Three-Phase Electrification on Steam Railways and іп Trunk Line Service. 


7— —Miles——À4 Motor — Locomo- 
Road. Single Line — —cars—, —tives— 
Of line. track. voltage. No. Н.р. №. Н.р. 
Gt. Nor. (Cascade tunnel) 4 “6 6:800. Ys! ev» 4 1,900 
Italian State Railways: А 
Valtelina Railway ..... 66 i 3,000 10 400 ; 2 1 е 
Giovi Railway ........ 12.4 37.3 $5,000 ^ ::: 20 $2,000 
Mt. Cenis Tunnel ..... 4.1 s 3,000 xe" Wap RO 2000 
Savona Ceva ......... 4% s 3,000 к dO £000 
Swiss Federal Railways: (9 1,100 
Simplon Tunnel ...... 13.7 14.3 3,000 kien о ЖЫ. 
Сагара! Santa Fe (Spain) 13.1 14.4 5,500 5 320 


DRIVING WHEEL FLANGE LUBRICATOR. | 


On roads having numerous curves the matter of sharp flanges 
is one of the most important and expensive features of mainte- 
nance that have to be contended with. Recently the practice of 
lubricating the flange of a driving wheel has been introduced 
with very decided success and it has been found that a locomo- 
tive equipped with a flange lubricator will in some cases give 
twice the mileage before it needs to be taken in for tire turning 
that was previously possible. While, of course, the expense and 
delay in turning tires is the most important feature in this 
connection there is also some gain in the power of the locomo- 
tive, there is considerably less wear on the rail heads and the 
general machinery of the locomotive is not strained as much. 

In applying a flange lubricator it is of particular importance 
that it saall operate and be of such form that there will be no 
possibility of getting any of the lubricant on the wheel tread 
or the head of the rail. Therefore, while oil has in certain in- 
stances been used with some success, a solid block of lubricant, 
as a stick of graphite, is much more satisfactory. 

In the accompanying illustration is shown a wheel flange lubri- 
cator which has proved remarkably successful in practice. Its 
simplicity and durability are easily recognized from the photo- 
graph and it will be seen that it is provided with all necessary 
adjustments and so designed that it can be easily located to 
avoid sand pipes, brake hangers, and other parts. It is recorn- 
mended by the manufacturers of this appliance, the Collins 
Metallic Packing Co., of Philadelphia, that it be set at an angle 
of 25 degs. with the axle, and while it can be located on either 
the front or back of the wheels, they recommend that it be on 
the front of the leading wheel and on the rear of the back 
driving wheel, and that it also be set slightly above the center 
line. There is a compression latch on the bottom of the device 
which engages the lubricating block. One setting of the block 
is sufficient for two or three hundred miies’ service, and pulling 
the compression device back one notch can be done in an instant 
and prepares the lubricator again for aa equal service. A new 
block can also be applied very easily. The manufacturers report 


WHEEL FLANGE LUBRICATOR APPLIED TO FRONT DRIVER. 


that one lubricating block will make from 2,500 to 3,000 miles 
on a high speed passenger and 3,500 to 4,000 on a switch engine. 
The heating of the tire, due to excessive braking, does not affect 
the efficiency of the lubricator. 


ONE LOCOMOTIVE PULLS 120 LOADED CARS. 


On August 23 Pennsylvania locomotive No. 1221, Class H8b * 
left Altoona, east bound, with 120 loaded cars, the gross tonnage 
of cars and lading being 8,850 tons. The train left the yard with- 
out assistance and the locomotive handled it alone to the Enola 
yard, a distance of 127 miles. The train on arriving consisted of 
119 cars, one having been set out at Huntingdon on account of 
a broken brass, the gross tonnage then being reduced to 8,778 
tons. 

This train was operated on the following schedule: 


Time Time 
Miles. Station. Arrived. Left. Remarks. 
0 AlfO0nB (vois os arai 7.38 
25.06 Warrior Ridge ......... 8.45 9.09 Took water. 
2». MunOngdOn 2...2... 9.29 9.42 Set ош саг. 
19:4 Vineyard: олово 10.51 11.25 Engine cut ой for 
water. 
27 Dénhóolm с. ське 12.53 2.05 Тоок coal and water. 
26.1. ?БҰР”5.4545%5-г2453 3.28 .... Stopped for water. 
(2.4 miles west of Bailey) 
Г Ы еее Vs 4.0 
(1.7 miles cast of Bailey) 
15.1 West End Susquehanna Bridge. 4.47 
120.9 4.47 Р.М. 7.38 А.М. Total included 
time. 


Running time—6 hours 29 minutes. 
Average speed—19 miles per hour. 


This train, because of its extreme length, was fitted with a 
telephone between the locomotive and the cabin car and was 
handled under the direction of the officials who accompanied it. 


WeEsTERN Клилмлу Сілгв.-Ай the regular monthly meeting 
held on Tuesday, September 20th, a paper entitled “Automatic 
Connectors for Freight and Passenger Train Cars" was рге- 
sented by Willis C. Squire. 


* See AMERICAN ENGINEER, Feb., 1910, p. 69. 
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A WELL ARRANGED OIL HOUSE. 


THE UNITED RAILWAYS OF HAVANA, 


Modern oil houses have reached a stage of perfection in this 
country which seems to leave but little to be desired and it is 
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oi. The valves of the pumps аге arranged so аз to be easily 
and quickly accessible. It is provided with both side and front 
discharge and the rod on which the stops are located is threaded, 
giving a very positive measurement and adjustment. Reference 
to the illustration will show its general arrangement and con- 
struction. 

In this oil house there are six 
tanks located along one side of the 
smaller room for saturating waste 
for journal boxes. In each of these 
tanks 15 a screen placed about 5 in. 
above the bottom, which permits the 


ae ; | 
IL LL——1-42 oil to drain from the waste to a 
m m Т trough which carries И to а dripping 


pan standing at one end of the row. 
Near this pan is a Gilbert & Barker 
rotary pump, which has a connection 
to a large tank in the basement be- 
low it, as well as to the pan of used 
oil This discharges into any or all 
of the waste 1апкѕ, the arrangement 
being as is shown in the illustration. 

On the other side of the building 
is a similar rotary pump. This pump 
is used for filling the kerosene cans, 
which are to be sent out on the road. 

This equipment has proved so sat- 
isfactory that similar houses are be- 
ing built at other points as rapidly 
as the equipment can be procured. 
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PLAN ОЕ OIL HOUSE—UNIIED RAILWAYS OF HAVANA. 


satisfying to note that foreign railroads are following our exam- 
ple and installing commodious and well arranged structures and 
thoroughly modern equipment for this purpose. 

An example of this is the oil house shown in the accompany- 
ing illustration, recently completed by the United Railways of 
Havana, which employs large storage tanks placed beneath the 
floor and draws the oil through a battery of self-measuring 
pumps. While, of coure, this house is comparatively small, 
the equipment is very complete and the arrangement excellent. 
A large part of the building is given up to room for the storage 
of oil barrels, since most of the supply is purchased in these 
receptacles, and this part of the structure has a concrete floor 
on a level with the platform outside. There are five oil storage 
tanks placed beneath the raised floor of the oil room proper, 
each holding 2,690 gallons. Most of the tanks are filled by 
gravity, the barrels being rolled up an incline over the ends of 
the tanks where there is an opening, witli a very fine screen, giv- 
ing entrance into each tank. There are two tanks for car oil, 
one for engine oil, one for cylinder oil and one for kerosene, the 
latter being provided with an outside filling pipe, since this oil is 
purchased in bulk and delivered in tank cars. 

Each tank is provided with a vent pipe carried outside the 
building for discharging any gases that might accumulate, and 
each is provided with a storage indicator scaled to gallons, which 
permits an inventory of the oil on hand to be obtained at апу 
time. 

Three of the pumps for the heavy oils are placed together 
outside of the partition, each connecting to a single tank. These 
pumps, as well as the whole equipment of the house, were fur- 
nished by the Gilbert & Barker Mfg. Co, 8o Fourth Avenue, 
New York. This pump is of the long distance self-measuring 
type, which accurately measures in gallons, half gallons, quarts. 
pints or smaller quantities at a stroke and discharges the oil 
directly in to the can or receptacle without the use of measures 
or funnels. It is fitted with discharge registers and a continuous 
meter, 
matically repeating. It is provided with a locking device which 
absolutely prevents ап unauthorized person from obtaining any 


the latter registering to 100,000 gallons, and then auto- 


TYPE OF SELF-MEASURING PUMP USED. 
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HORIZONTAL BORING MACHINE 


ROCHESTER Вокіхс MACHINE Co. 


On many classes of work usually done in railroad shops a 
horizontal boring machine that is also adapted to drilling, tap- 
ping and milling operations, is practically a necessity. On this 
basis the advantages of the machine shown in the illustration 
will be appreciated at once. Its simplicity, compactness, ease 
of operation and adaptability, make it practically as valuable 
for each different kind of work as the regular type of machine. 
Although, in general appearance, the construction is compara- 
tively light, it is very rigid and is designed for severe duty and 
for producing accurate work rapidly at the minimum cost. 

The machine illustrated is the No. 3 Rochester horizontal, 
boring, drilling, tapping and milling machine, floor boring type, 
made by the Rochester Boring Machine Co, Rochester, New 
York. Тһе floor plate, planed on the top and bottom sides, is 
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steel or manganese bronze, entirely enclosed in the saddle casting 
and fully protected. Тһе spindle is so designed that full tra- 
verse is obtained without resetting, regardless of its length. 
It is journaled in long taper bearings of phosphor bronze 
located at.each end of the saddle, adjustable from the outside, 
and is driven by two large spline keys fitted into a sleeve on 
which the driving gear is mounted. 

Ten speed changes and eight feeds are available, besides four 
speeds for milling. Ап interesting feature is that all the feeds 
are reversible and any desired change can be instantly effected. 
The motor mounted on top of the column, transmits power 
through rawhide gearing to the vertical splined shaft, which 
drives the gearing enclosed in the saddle. A large number of 
unnecessary gears are eliminated by this arrangement, resulting 
in a high transmission efficiency. 

An attractive feature of the entire machine is the fact that 
it is self contained and motor driven and can therefore be lo- 
cated anywhere without regard to line shafting. Further, it 1s 
very compact and simple, all the mechanism being encased іп 


HORIZONTAL BORING, DRILLING, TAPPING AND 


provided with the usual longitudinal T slots and is rigidly at- 
tached to the heavy and firmly braced slide base by means of 
heavy bolts. 

Graduated scales with vernier readings are provided for locat- 
ing the saddle and main column in the desired positions, and 
the outboard support and columns are also furnished with 
scales giving the same readings. In addition to this, the spindle 
has a micrometer reading attachment for gauging depths in 
boring, drilling or milling. The outboard bearing is made with 
the same vertical and horizontal traverse as the main column, 
and is provided with suitable bushings for supporting boring 
bars. It is traversed longitudinally on the base by means of 
a rack and pinion remaining parallel at all times with the main 
slide base. The head and outboard column, as well as the main 
column and its saddle, are traversed by means of concentric 
hand wheels—both of the column traversing hand wheels being 
operated either by hand or power. Large and flat bearing 
surfaces fitted with solid taper gibs, are provided on the saddle, 
column and outboard support. | 

АП the driving and feed gears аге either nickel steel, cast 


MILLING MACHINE—ROCHESTER BORING MACHINE CO. 


the saddle, and running in oil, so that all moving parts are 
thus fully protected and all operations are controlled from one 
position convenient to the work. Тһе machine can be started, 
stopped or reversed independently of the motor, each movement 
being controlled in this manner by а separate lever which 
operates a friction clutch. 

Some of the general specifications of the No. 3 type are 
given in the following table: 


Diameter of. ӛріпбЕ; 522545555 ыектары лары eee А RA жай 3% in. 
Longitudinal traverse of smndlé. ава езеш 36 in. 
Vertical traverse Of Saddle zo os Cu ac uh nd efie rnm ha o TER OK 54 in. 
No. 0f spindle Зове ci ci 3x 1140 xw ele eri DR Ea Uo eek ave LE Ed 10 
Range nr epindle Speeds: voro сеа Ld ОИ 15—200 r.p.m. 
Range of speeds for boring and drilling........................ 01—.25 in. 
Max. distance from floor plate to center of spindle.............. 5 ft. 11 in. 
ле OL oot Diae, о V duo doh вн еа 6 x 9 ft. 
Floor épace--over а; кока не озоном ri 9 ft. 6 in. x 15 ft. 0 in. 
Weight: complete соза алев гаа кайтачак Data es e RT I 19,000 Ibs. 


FREIGHT SERVICE THROUGH THE Drrgorr River TUNNEL, which 
connects Detroit with the city of Windsor, Canada, was inaug- 
urated on September 15th. A ferry was formerly used between 
these points. 
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ВООК МОТЕЗ 


Universal Directory of Railway Officials, 1910. 607 pages, 
514x874. Bound in cloth. Published by the Directory 
Publishing Co., Ltd., 3 Ludgate Circus Bldg., London, E. C. 
Represented by A. Fenton Walker, 140 Liberty street, New 
York City. Price, $4.00. 

This, the sixteenth annual edition of the Universal Directory, 
has been very carefully revised and was entirely accurate at the 
time of publication a month or so ago. It contains the correct 
name, mileage, gauge, amount of the equipment, name and 
address of all officers, with their proper titles, of every railway in 
the world. These roads are grouped according to nations, the 
first being the United Kingdom, where England and Wales, Scot- 
land and Ireland are separated. Following this are the various 
countries in Europe arranged in alphabetical order. Then fol- 
lows the countries in Asia, also in alphabetical order; followed 
by Africa in the same manner, which in turn is followed by Aus- 
tralia. North America is then taken up, beginning with Canada, 
followed by Newfoundland and then the United States. Then 
comes Central America and South America. The roads in each 
country are numbered consecutively and in the back of the book 
is a complete alphabetical, personal index of all the railway оћ- 
cials in the world, giving a reference to the number of the road 
with which they are connected, as shown 1n the body of the book. 
To any one who has correspondence or dealings with foreign 
railways this book is indispensable. 


MEN WANTED 


DRAFTSMEN.—Several capable draftsmen and estimators by a 
foundry and machine company near New York City. Salary 
dependent upon experience and ability. Address T. I. 


POSITIONS WANTED 


Car AND LocoMoTIVE DraFrsMAN.—Man with short experience 
on railroads and with car building companies wishes position 
as draftsman where opportunities for advancement аге satis- 
factory. Address H. E. E. 


SALes ENGINEER.—College grade; five years’ railroad experi- 
ence, principally in the shop. Address С. Е. J. 


Ѕнор FoREMAN.—À practical man whose experience includes 
drafting room, roundhouse, erecting shop and machine shop 
work, and who is now foreman of one of the best and most effi- 
cient shops in the country, desires a better position where ability 
will receive reward. Address F. G. Q. 


MECHANICAL ENGINEER OR CHIEF DrarrsMAN.—Long experi- 
ence in the drafting room of railways; at present chief drafts- 
man; wishes position on a southern railway. Address Р. Е. В. 


CHIEF DRAFTSMAN OR SIMILAR Position.—Technical man, 
seven years’ railroad experience; now leading draftsman on loco- 
motive and electrical work on one of the largest railway sys- 
tems. Address E. J. W. 


Expert ом МАСНІМЕ Toot Desicn.—Has had long experience 
with the design and building of machine tools and dealing with 
the problems of shop production. Well equipped for duties as 
director of a trade school or similar work. Address S. C. J. 


DESIGNER OF RAIROAD ӘРЕСІАІТІЕЅ.— Мап thoroughly experi- 
enced in railroad design now chief draftsman of one of the 
largest systems wishes position with a supply company handling 
railway specialties, that require a designer of exceptional ability. 
Address R. L. W. 


GENERAL INspector.—Middle-aged man with technical educa- 
tion; 20 years’ experience; expert on fuel, tests, spark throwing 
and front end arrangements; has held all positions from fireman 
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to master mechanic and from machinist to mechanical engineer. 
Address 5. $. 


MECHANICAL ENGINEER ов SALes ENGINEER.—University grad- 
uate; twelve years’ practical experience as designing engineer 
and estimator with locomotive car manufacturers; has been chief 
draftsman on a large western railroad and is a specialist on steel 
coach calculations, designs, estimates and details. Address 
H: D. W. 


SALES ENGINEER, INSPECTOR OR MECHANICAL ENGINEER.—Grad- 
uate in mechanical engineering, with nine years’ practical experi- 
ence in capacity of special apprentice, draftsman, chief draftsman, 
roundhouse foreman, mechanical inspector and chief estimator 
with railroads and steel car manufacturing concern. Thoroughly 
experienced in mechanical lines and exercising of executive 
ability. Address S. F. W. 


PERSONALS 


С. M. SrANsBURY has been appointed master mechanic of the 
Ocean Shore Railway, with office at San Francisco, Cal. 


К. О. РвемревсАЅТ has been appointed master mechanic of the 
Denver & Rio Grande R. R. at Pueblo, Colo., succeeding R. B. 
Stout. 


J. E. McLean has been appointed master mechanic of the 
Kansas City Southern Ry. at Pittsburg, Kan., succeeding George 
S. Hunter. 


S. B. Burpett has been appointed assistant mechanical super- 
intendent of National Railways of Mexico, with office at San 
Luis Potosi, Mexico. 


С. А. Branpt has been appointed mechanical engineer of 
the Cleveland, Cincinnati, Chicago & St. Louis Ry., with office 
at Indianapolis, Ind. 


C. Harper has been appointed to succeed К. L. Langtim as 
as mechanical engineer of the Kansas City Southern Ry., with 
offlce at Pittsburg, Kan. 


J. Е. WarsH, general superintendent of motive power of the 
Chesapeake & Ohio Ry., has had his authority extended over the 
Chesapeake & Ohio Ry. of Indiana. 


J. Г. CuNNiIiNGHAM has been appointed master mechanic of 
the New York, Philadelphia & Norfolk R. R. at Cape Charles 
City, Va., succeeding G. W. Russell, promoted. 


E. F. TEGTMEYER has been appointed master mechanic of the 
Nebraska and Colorado divisions of the Rock Island Lines, with 
office at Goodland, Kan., succeeding D. Н. Speakman, resigned. 


WirtLIAM Сил, instead of William Hill, as previously an- 
nounced in these columns, has been appointed master mechanic 
of the Iowa Central Ry. at Marshalltown, Ia, succeeding C. Е. 
Gossett. 


С. W. RUsSELL, master mechanic of the New York, Philadel- 
phia & Norfolk R. В. at Cape Charles City, Уа., has been ар- 
pointed general equipment inspector, reporting to the super- 
intendent. 


W. T. ӛмітн, superintendent of motive power on the Ken- 
tucky division of the Chesapeake & Ohio Ry. at Covington, Ky. 
has had his jurisdiction extended to cover the Chesapeake & 
Ohio Ry. of Indiana. | 
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С. T. Broxup, locomotive superintendent of the Manila Rail- 
road, at Caloocan, Philippine Islands, has resigned. 


С. J. Dg Упвѕѕ, superintendent of the motive power of the 
Hocking Valley Ry.; Lawrence C. Engler, road foreman of en- 
gines, and George Milbourne, engineer, were killed in the wreck 
of passenger train, north bound, on that road near Lemoyne, 
about eleven miles south of Toledo, on September 12. 


FOR YOUR CARD INDEX 


Some of the more important articles in this issue arranged for 
clipping and insertion in а card index. Extra copies of this page 
will be furnished to subscribers only for eight cents т stamps. 


Brake Levers, Design of AMER. Екс., 1010, р. 393 (October). 


Curve for the rapid determination of various dimensions of 
brake levers. 


Cars—Passenger AMER, ENG., 1910, p. 381 (October). 


Steel Pullman Cars. 

Complete description of all steel sleeping, parlor, etc., cars de- 
signed by The Pullman Co. The construction is fully illustrated 
with drawings and photographs. Standard underframe fits 14 
types of cars. 


Car-Truck 


Description of a new cast steel truck manufactured by the 
Pittsburgh Equipment Co. The illustrations show detail of 
design. 


Amer. ENG., 1910, p. 398 (October) 


Locomotive-Ash Pan 


Line drawing and brief description of self-clearing ash pan 
used on the Pennsylvania Railroad. 


Locomotive—Development of British 
AMER. ENG, 1010, p. 387 (October). 


Article by R. H. Rogers discussing recent changes in locomo- 
tive design in Great Britain. Based on personal observations 
during an extensive visit. 


Locomotive—4-6-2 Type AMER. Емс., I9IO, p. 391 (October). 


Total weight, 256,000 lbs. Total heating surface, 4,389 sq. ft. 
Weight on drivers, 162,000 lbs. Steam pressure, 200 lbs. 
Cylinders, 24 x 26 in. Traction effort, 31,800 lbs. 
Wheels, 80 in. 


Illustrated description of a very large and powerful passenger 
locomotive built by the American Locomotive Company for the 
Vandalia Line. Elevation and sectional drawings. Table showing 
recent service, including coal consumption and speed. 


Locomotive—2-8-2 Type AMER. ENG., 1910, р. 405 (October). 


Total weight, 263,100 lbs. 
Weight on drivers, 204,450 lbs. 
Cylinders, 23% by 30 in. 
Wheels, 57 in. diameter, 

Built by the Baldwin Locomotive Works for the Oregon Rail- 
road & Navigation Co. Designed to burn lignite. Illustrations 
include front end, grates, firebox and the Collins pedestal binder. 


Total heating surface, 5,559 sq. ft. 
Steam pressure, 180 lbs. 
Tractive effort, 45,300 lbs. 


AMER. ENG, 1910, p. 407 (October). 


Locomotive—Performances on Grades of Various Lengths 
Amer EnG., 1910, p. 394 (October). 


Article by Beverley S. Randolph investigating the effect of the 
length of grade on locomotive performance. 


Locomotive— Water Tube Fire Box 
AMER. Емс., 1910, p. 411 (October). 


Type of watertube firebox in successful use on the Northern 
Railway of France. Illustrated description. 


Locomotive Terminals—Oil House 
Amer. ENG., 1910, p. 416 (October). 


Brief illustrated description of a well arranged oil house on 
the United Railways of Havana. 


Locomotive Valve Gear  Амев. ENG., 1910, p. 408 (October). 


A new radial valve gear designed by the Hobart-Allfree Co., 
based on principle of both the Marshall and Walschaert types. A 
full illustrated description, including dimensioned drawings. 


Machine Tools.—Hollow Chisel Mortising Machine 
AMER. ENG., IQIO, p. 413 (October). 


Illustrated description of a new hollow chisel mortising and 
boring machine. Built by the Atlantic Works, Inc. 


Machine Tools.—Horizontal Boring Machine 
AMER. ENG., 1910, р. 417 (October). 
Illustrated description of a combined boring, drilling, tapping 


and milling machine of the horizontal type. Designed by the 
Rochester Boring Machine Co. 


Shop Devices Amer. ENG., 1910, p. 397 (October). 
Dies for shearing squares on ends of staybolts. 


Brief illustrated description showing dies used at the Read- 
ville shops for shearing the squares on the ends of staybolts. 


Shop Devices AMER, ENGR., 1910, p. 406 (October). 


Valve stem turning and rolling tool. 


Brief illustrated description of combined tool for turning and 
rolling a valve stem. 


AMER. Екс., 1910, p. 403 (October). 


Used on Great Western (England) Railway. Designed by G. 
J. Churchward, locomotive superintendent. Six 1 in. tubes in 
each element. Elements connected to a horizontal header in 
smoke box. Description fully illustrated. 


Superheater— Fire Tube 


Train Resistance Formula А мев, ENG., 1910, p. 407 (October) 


Formula suggested by Lawford H. Fry, based on Prof 
Schmidt's experiments. It includes factors for both weight ап? 
speed of train in one formula. 
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CATALOGS. 


DRAWING INSTRUMENTS.—Kolesch & Company, 138 Fulton St., New York, 
are issuing a small pamphlet describing the “Richter” precision instru- 
ments for the use of draftsmen and surveyors. 


CONTROLLERS.— The General Electric Co., Schenectady, N. Y., has re- 
cently issued Bulletin No. 4761, which goes into some detail in describing 
the Sprague General Electric type “М” control system. 


VANADIUM STEEL.—The Carnegie Steel Co., of Pittsburgh, Pa., has is- 
sued a small catalogue giving the process used in treatment of vanadium 
steel, including tables of the physical properties of the various types and 
their uses. | 


RAILROAD SCALES.—A 86 page catalogue has recently been issued by the 
Government Standard Scale Works, Terre Haute, Ind., describing various 
styles of new scales, including standard railroad track ccales with capacity 
of 60 tons and up. 


Snow Prows.—Bulletin No. 1005, isssued by the American Locomotive 
Co., New York City, describes its rotary snow plows very fully, including 
illustrations of these plows at work making cuts 24 ft. deep. It also gives 
a list of railroads that are users of this design of rotary plow. 


SMALL GENERATORS.—The Triumph Electric Co., Cincinnati, O., has re- 
cently issued new Bulletins Nos. 391, 411 and 421, describing its direct 
current steel frame generators and motors and small direct connected gen- 
erator sets with vertical type engines. The capacity of these machines is 
up to 100 К. w. 


Тоо: HorprEzx.—A small circular is being issued by the С. R. Lang Co., 
Meadville, Pa., describing the various styles of its new tool holder for 
shapers, boring mills and lathes. It includes a number of illustrations 
showing the application to the various machines, and adaptability for all 
classes of work. 


MTALLIC PacxiNG.—This is the subject of a new 40 page catalogue is- 
sued by the Holmes Metallic Packing Co., of Wilkes-Barre, Pa. It contains 
a description of packings for all purposes, with illustrations showing their 
application and a large amount of data on the life of these packings in 
service on locomotives. 


CONVEYING MACHINERY.—Coal handling equipment and machinery, the 
subject of a new Bulletin No. 42, issued by the Jeffrey Mfg. Co., Columbus, 
O., contains a number of illustrations showing the various styles of coal 
handling machinery, one section being devoted to locomotive coaling sta- 
tions and their equipment. 


Air Compressors.—Publication $91, issued by the National Brake & 
Electric Со., Milwaukee, Wis., consists of a 68 page catalogue with tables 
and a large number of reproductions from photographs, and diagrams show- 
ing National motor driven air compressors and also some well designed 
portable air compressor outfits. 


VALVE GRINDER.—The catalogue issued by the Turner Machine Co.. Phil- 
adelphia, Pa., illustrates and describes some of its automatic valve grinding 
machines, including moulding machines and foundry equipment. Тһе valve 
grinding machines are valuable in saving labor and time, especially when 
used for grinding air brake cocks. 


Роатавгғ Evectric DRgiLLs.— The Sprague Electric Co. has issued small 
bulletins describing its electric drills for direct and alternating current. 
The power required is roughly 104 watts when operating a Y$ in. drill in 
machine steel at a feed of about 4 in. per minute. There are also illustra- 
tions and descriptions of small motor driven disc and propeller fans. 


Наен SrreED DarLLs.— Catalogue No. 10 оп this subject is being issued by 
the Celfor Tool Co., Railway Exchange, Chicago. The catalogue is attrac- 
tive and well illustrated, going into detail in the process of manufacture of 
these drills. It contains a large table with valuable information regarding 
the feed and speed of the drills for cast iron, medium and hard steel. 


Бил AND HomizoNTAL Borinc Милз.—ТЬе Fosdick Machine Tool Co., 
Cincinnati, O., is issuing an attractive and well illustrated catalogue giving 
descriptions and complete specifications of its universal and plain radial 
drills, with arms up to 5 ft. in length, and also various styles of horizontal 
boring, drilling and milling machines, which are adapted for all classes of 


work. 


THe MECHANIGRAPH.—Topping Bros., 122 Chambers St., New York City, 
have recently issued an attractive catalogue describing and illustrating their 
new process of making drawings transparent so that blue prints can be made 
directly from the original drawing. It also describes a machine for reno- 
vating old worn out tracings without affecting the original lines of the 


drawing. 
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STEEL Car Рлінт.--Тһе Joseph Dixon Crucible Company of Jersey City, 
М. J., has just issued a very attractive little booklet of -envelope size оп 
their paint for steel cars. The booklet not only goes into the merits of 
the Dixon paint for this service, but illustrates a number of different types 
of steel cars upon which Dixon's paint has given excellent service. The 
booklet also contains color chips showing the four colors in which this car 
paint is made. 


Non-CorrosivE SHEET MerAL.—4A comprehensive treatise on the corrosion 
of steel and iron is issued by the Stark Rolling Mill Co., Canton, O., makers 
of Toncan metal. Тһе treatise sets forth, clearly and concisely, the facts 
concerning corrosion and rust, their causes and remedy. Some interesting 
comparisons are made of old-time iron and modern iron and steel, showing 
the effect of purity, homogeneity and density on its life and including the 
uses of a rust-resisting product like Toncan metal. 


HicH Pressurs Browers.—Catalogue Хо. 175, issued by the В. Е. 
Sturtevant Co., Hyde Park, Mass., illustrates and describes a variety of 
horizontal impeller type blowers suitable for gas or oil burners, including 
annealing furnaces and metal melting furnaces. Some of these blowers 
are direct connected to engines or motors by a flexible coupling of leather 
links to take care of any defects in alignment and end thrust. The capae 
ity, at 1% lbs. presssure, ranges from 25 to 15,000 cu. ft. per minute with 
200 to 800 revolutions per minute, but the blowers are recommended for 
pressures up to 5 lbs. 


NOTES. 


UNITED ENGINEERING & Founpry Co.—Otis H. Childs, chairman of the 
executive committee and a director of this company, of Pittsburgh, Pa., 
died on August 22. 


ЗАРЕТУ Car Heatinc & Ілентімс Со.—И is announced by this company, 
of 2 Rector St., New York, that John J. Malloy has been appointed gen- 
eral purchasing and supply agent and will have charge of all departments 
heretofore under the direction of Mr. Pye. 


S. F. Bowser & Co.—This company, of Fort Wayne, Ind., announces the 
appointment of Edward H. Barnes at Atlanta, Ga., as representative of 
the Southern district. Previous to his appointment Mr. Barnes was assoct 
ated with the Bass Foundry Machine Co., Fort Wayne, Ind. 


HoMESTEAD VALVE MANUFACTURING Co.—The above company, of Pitts- 
burgh, Pa., has opened an office at 1135 Park Row Building, in New York 
City, N. Y., in charge of Frank Boyle, for the sale of Homestead valves 
in this territory, and will carry a stock of valves for immediate delivery. 


Rocxwett Furnace Co.—To accommodate the increasing business in the 
Middle West, this company, of 27 Cortlandt St., New York, has opened a 
branch office in the Fisher Bldg, Room 718, Chicago, Ill. The office will 
be in charge of A. L. Stevens, an experienced furnace engineer, and will 
enable the company to give more prompt attention to the Western trade. 


FignrH-SrERLINC STEEL Со.--Е. S. Jackman & Co., agents for the above 
company, announce that James A. Sherwood, who for the past five years 
has filled a responsible position in the sales organization of this company, 
has been appointed the Canadian agent {сг Thomas Firth & Sons, Ltd., 
Sheffield, England. Mr. Sherwood will have full charge of the Canadian 
trade beginning October 1, with headquarters in Montreal. 


Wetts Bros. Co.—The above company, of Greenfield, Mass., announces 
the opening of a new store in New York City at 90 Worth St., and the 
stock of tools which was formerly carried at 126 Chambers St. has been 
moved to the new store. A full and complete stock of screw cutting tools 
will be carried, so they are ready for immediate delivery on special rush 
orders. The new store will be managed by Chas. H. Coe, formerly with А. 
Z. Boyd, of New York City. 

Н. W. Jouns-MANvILLE Co.—Owing to the increased business in the 
vicinity of Atlanta, Ga., and Rochester, N. Y., the above company, of 100 
William St., New York, has recently found it necessary to open a new 
office in each of these cities. The Atlanta office is located in the Empire 
Bldg., in charge of W. F. Johns, who has been traveling in this territory 
for the company for a number of years, and the Rochester office is located 
at 725 Chamber of Commerce in charge of H. P. Demoine, formerly with 
the Buffalo branch of the company. 


AMERICAN Locomotive Co.—The annual report to the stockholders of the 
company for the fiscal year ending June 80 has recently been issued by the 
board of directors. It is interesting to note that the net earnings were 
$2,597,949, as compared with $1,842,671 in 1909, and the surplus was 
$334,758, as compared with a loss of $762,860 last year, showing an im- 
provement in the net results of $1,097,619. At the beginning of the fiscal 
year the company had unfilled orders on its books amounting to $6,150,000. 
And on July Ist, 1910, the amount was $17,550,000. 


Locomotive Boilers 


accums onl ot 


A REVIEW OF REPORTS PRESENTED AT THE RECENT RAILWAY CONGRESS ON THIS IMPORTANT 
SUBJECT, WHICH INDICATE A LACK OF UNIFORMITY IN PRACTICES AND LITTLE 
PROSPECTIVE IMPROVEMENT. 


A thorough consideration of the question of improvements in 
locomotive boilers brings to light curiously divergent views en- 
tertained by designers, and clearly indicates, from the standpoint 
of universal application at least, that many problems must still 
be solved before general uniformity in prominent details of 
construction will be attained. In American practice it is ad- 
mitted that the latter condition practically prevails, but in com- 
parison with ideas covering the same operations which are en- 
tertained in foreign countries the difference exhibited is startling 
to a degree, when the similarity of the work which the appa- 
ratus must perform, no matter where located, is borne in mind. 

It may necessarily be regarded as elementary in view of this 
treatment to assert that primarily a boiler is intended to make 
steam in sufficient volume for the work at hand, and that this 
is its mission in whatever country, but some freaks in its design 
and some peculiar variations in the operations connected with 
its maintenance as exhibited in various lands might almost impel 
the thought that a different appliance was under consideration. 

This was well exemplified during the recent Eighth Session 
of the Railway Congress when reports on boiler design and the 
care of boilers were submitted from railroads in every country 
of the world, with the possible exception of China, Egypt, 
Greece, Dutch Indies and the Congo. A careful reading of 
these voluminous bulletins indicates that the greatest divergence 
of opinion exists in the treatment of many items entering into 
boiler construction, but particularly in connection with the mate- 
rial and the shape of fireboxes, the material for tubes, and their 
mode of application and repair; the practicability or utility of 
superheaters, and of the value of water tube boilers. Many 
examples of curious practices were also presented, but it Б 
thought that a discussion of the above principal features may 
prove of greater interest. 

To explain the assertion that uniformity in detail of con- 
struction is present in this country it may be well to recall that 
the type of boiler generally used in the United States and Can- 
ada is that with a round top firebox of what is termed the 
extended wagon top style, in which the diameter of the circular 
portion of the firebox and the rear portion of the barrel is larger 
than that of the front portion of the boiler. Usually the course 
of the boiler next to the firebox and the front course of the boiler 
are both cylindrical in form, joined together by a middle taper 
course. The dome is usually placed on the course next to the fire- 
box. А few of the larger railroads, such as the Pennsylvania 
lines, including allied roads, and the Great Northern are using 
the Belpaire firebox, while others, such as the Illinois Central 
and Canadian Pacific railways, have used the Belpaire more or 
less extensively, but in each case the latest engines have be:n 
equipped with round top boilers. 

As very clearly put by H. H. Vaughan in his report to the 
Railway Congress on American practices the extensive use of 
the round top fire-box is explained by the results from it being 
on the whole satisfactory. The Belpaire form of box has, no 
doubt, an advantage in the fact that the stresses in the various 
plates and stays can be accurately determined by calculation, 
whereas in the round top boiler, especially one of the radial 
stayed type, these stresses cannot be determined with the заглох 
degree of accuracy. The service, however, of many thousands 
of round top boilers has fully demonstrated the safety of this 
type when properly constructed and maintained, and has proved 
the correctness of the calculations by which their strength is 
determined. The Belpaire fire-box is somewhat more expensive 
to construct than the round top, and adds a certain amount to 
the weight of the boiler without a corresponding increase in 


the heating surface, hence the largely predominating use of the 
simpler round type. 


-Rounp Тор Вопев THE STANDARD. 


In view of the fact that this latter construction is so greatly 
in the majority on American roads, it may be assigned as the 
"standard" type, and in this connection it is of interest tu 
review briefly the opinion in which it is held abroad. И is quite 
singular, in view of the popularity which the round top boiler 
enjoys here, to find it utterly repudiated in France. The chief 
French railways have adopted Belpaire boilers on all their more 
recent locomotives, with the exception that the Paris-Lyons-Med- 
iterranean is designing a single Pacific locomotive with a round 
top boiler. M. Nadal, Chief Engineer oí the French State Rail- 
ways, does not explain why the round top boiler is not pre- 
ferred, contenting himself merely with the non-committal state- 
ment, "Each of these two types has its own advantages and 
disadvantages, and these have been the subject of much discus- 
sion. It must finally be recognized that neither the one nor the 
other is very definite, but the round top boiler is more exten- 
sively used, and it appears to be preferable in the case of large 
boilers.” 

As an illustration of the extensive use of this type abroad it 
may be mentioned that in Austria-Hungary, Roumania, Bul- 
garia, Servia and Turkey the boilers of the more recent locomo- 
tives are round topped. Belpaire boilers are occasionally to be 
found on older locomotives in those countries, as well as flat 
tops of the Becker and other similar types. In Russia it is prac- 
tically the standard, and is generally preferred in Hollard, 
Sweden, Switzerland, Bavaria, Prussia, Denmark and Norway. 
Great Britain exhibits many boilers of the Belpaire type, but 
a careful analysis indicates about a two-thirds majority in favor 
of the round top. 

It is unfortunate, in view of the interest which so generally 
attaches to boiler construction at this time, that with the excep- 
tion of what is contained in Mr. Vaughan’s valuable paper the 
reporters of the various countries at large did not assign any 
definite reason for the preference toward either type. It is 
confidently believed that locomotive design in England at pres- 
ent is in the throes of a radical metamorphosis: this based on 
the many and diversified experiments which all roads are con- 
ducting, therefore reticence may be reasonably looked for т 
that quarter, but in the instance of the other countries the same 
condition does not apply, and there is no real reason why the 
conclusions which dictated the choice in favor of the round top 
boiler should not be apparent. However, enough has been 
gained at least to establish the fact that this latter type is over- 
whelmingly in the majority all over the world, and that in one 
item, the outer shell, there is a prospect of ultimate uniformity. 


Wipe LATITUDE IN FinEBox MATERIAL. 


In the matter of fireboxes proper great diversity of opinion 
exists in regard to the material from which they should be 
made. Тһеу are exclusively of steel in this country, but the 
preference for copper abroad is seemingly too deeply rooted to 
be overthrown for many years. In Austria-Hungary, Roumania, 
Bulgaria, Servia and Turkey copper is generally employed. 
Trials of iron fireboxes have been made on several railways 
therein, and some are still the object of trial at present. For m- 
stance, the Austrian State Railway has a number of ingot-iron 
fireboxes, and also iron water tube boxes of the Brotan system. 
Both are said to give good results in the trials which have now 
been going on for four or five years. T 

A number of years ago the Hungarian State Railway tried 


421 (Моуемвек) 


422 


AMERICAN ENGINEER AND RAILROAD JOURNAL. 


NOVEMBER, 1910. 


———————————————M————————————————MM———— MH ———————— 


five fireboxes made of ingot iron, but these had to be taken out 
after they had been іп use a comparatively short time and re- 
placed by copper fireboxes, because they showed cracks and 
serious rusting in their lower portions. А firebox on that road 
is at present being fitted with a crown sheet of ingot iron. The 
iron fireboxes also did not give good service on the Austrian 
North-Western Railway, and had to be taken out because cracks 
formed. Тһе Austrian Southern Railway has experimented with 
ingot iron fireboxes made from corrugated plate, on the Hass- 
well system, and also for a short time with copper fireboxes 
having the tube plate of ingot iron. The results, however, wcre 
unfavorable, as cracks and fissures appeared: in some cases dur- 
ing the fitting, in others while in use, and it was found that 
the fuel used (coal) acted on the materiai and produced a chem- 
ical change which affected the strength and durability of the 
plate to a material degree. These trials were accordingly 
stopped, and the copper firebox permanently re-established. 


Copper practically rules in Russia for this purpose, but exten- 
sive experiments have been made with other material. Fire- 
boxes with iron side sheets may be encountered on the Viadi- 
caucasus line, which has 302 locomotives out of 809 50 
equipped. Up to the present the results are said to have been 
good, with the exception that the use of hard water results in 
corrosion of the iron plates. Eight other roads in that country 
are using iron as an experiment for the fireboxes, partly in the 
form of full sheets, and partly for tube plates and back plates 
The results of these experiments vary; that is, they are good on 
lines where the water has not more than 24.7 English degreees 
of hardness, and bad where the water has from 24.7 to 111 de- 
grees of hardness. The iron plates require more looking after 
than the copper owing to leaky tube troubles, and apparently 
this consideration will result in the total abandonment of any 
material other than copper. 

In France the fireboxes remain of copper and there is little 
likelihood of any change, although there are isolated instances 
where several railways are experimenting with boxes made en- 
tirely of steel following the American practice. Two locomo- 
tives on the French Northern were recently fitted up in tais 
way, but beyond the statement “The application is too recent to 
enable any conclusions to be drawn as yet,” there is no augury 
for the future. Although the Midi has fitted a considerable 
number of engines with steel crown sheets which are giving 
good results and afford satisfaction, the French engineers retain 
prominently in mind the fact that the Paris-Lyons-Mediterranean 
a dozen years ago tried fireboxes made wholly of steel with very 
unsatisfactory results owing to the cracks which very quickly 
formed in the stayed portions. 

During the last two years the French State Railway has been 
trying on two locomotives having working pressure of 185 
pounds and of 213 pounds, respectively, tube plates with tha: 
part which receives the tubes made of steel, and the lower раг! 
made of copper. In this ingenious but certainly questionable 
arrangement the two parts of the tube plate are joined by a 
lapped seam, the copper being on the side toward the fire, so 
that it can be caulked, and with the seam a little higher than 
the arch. Up to the present time these compound plates are said 
to have given good results, but it is necessary to give the seam 
а frequent caulking, and some of the rivets have been replaced. 

Steel fireboxes have not been found satisfactory on the Italian 
State Railway whcre they are embodied in the American built 
engines which are running there. These engines have 1% in. 
tube plates and 11/32 in. crown and side sheets. In referring to 
the performance of these boxes M. Nadal states that the results 
have not been satisfactory, without further comment. 


FAILURE OF INcor Iron Boxes. 


. By far the most interesting experiments, however, to deter- 
mine the most enduring and in general satisfactory material for 
this purpose were conducted on the Bavarian, Saxon, Dutch and 
Prussian railways, and the general result has been a return to 
the former practice where copper was universally employed. 
The Bavarian State Railway was supplied in 1900 and 1901 with 
two freight and two express engines built in the United States, 


which had fireboxes of ingot iron. The boxes in the freight 
engines had to be renewed after four years, and again after 
three years. The second time copper fireboxes were substituted. 
In regard to the express locomotives, one had its iron firebox 
replaced after three years by a copper box, and the other after 
six years. The ingot fireboxes gave good results when first 
used; afterwards corrosion appeared inside, particularly at the 
points in contact with the fire, and also cracks, which started 
from the staybolt holes. These latter enlarged at an alarming 
rate, and made it necessary to dispense with the boxes. Faur- 
ther experiments have not been made by this road. 

Trials were made with ingot iron boxes on the Saxon State 
Railway during 1892-1902, but in consequence of corrosion and 
pitting the copper came quickly back into its own. This mate- 
rial had also a trial on the Dutch and Danish State railwavs, 
but little durability was shown and consequently no further ex- 
periments were made with them. At present this latter line 15 
conducting tests with iron tube plates in copper boxes, and al:o 
with fireboxes made of "hard copper" and "special copper," this 
being supplied by the firm of Heckman of Duisburg. 

Fireboxes made of ingot iron and nickel copper have been 
tried on the Prussian-Hessian State Railway. Trial previously 
made with ingot iron fireboxes gave results which were so un- 
favorable that in 1896 it was practically decided that such fire 
boxes should not be used. Their average life was only threc 
years, and much less under unfavorable conditions, particularly 
where bad water was present. In one instance the box lasted 
only six months. И was also found that during use cracks ар- 
peared, not unfrequently in the firebox walls. Not only was it 
dificult to repair these, but in a number of cases it involved 
much expenditure and loss of time. Although the use of ingot 
iron fireboxes has been again recommended in certain quarters, 
it is practically assured that nothing will materialize, and 
chiefly on account of the bad result obtained in Bavaria. 


Continuing its experiments, the Prussian-Hessian State Rail- 
way has installed fireboxes of nickel copper in a simple freight 
engine and a compound íreight engine. Тһе nickel proportion 
is about 15 per cent., and the boxes were applied in the summer 
of 1905. When the simple engine was carefully examined in 
1908 it was found that the side corners of the tube plate had 
been considerably affected by the fire, and several rivet holes 
showed cracks; in particular the left corner of the back plate 
was defective. In order to make repairs permitting the use of 
the locomotive it was necessary to apply copper patches 19 in. 
long at the damaged spots. The side sheets and the crown 
sheet were still in good condition. 

No report on the condition of the compound engine which 
was fitted out at the same time is given, but from the condi- 
tion of the other engine the conclusion may readily be drawu 
that nickel copper is an unsuitable material for fireboxes, for 
although it costs much more, it presents no advantages. 


PRoniBiTIvE Cost or №скЕг. Copper. 


Figures assist facts, and in passing it may be well to slightly 
comment on the enormous cost of nickel copper over ordinary 
copper, and the cost of the latter is reckoned in United States 
as sufhcient to render its use prohibitive. While recently п. 
France the writer made a calculation in the shops of the Chemin 
de Fer du Nord that if a nickel copper firebox were to be ap- 
plied to an engine waiting there to receive one of ordinary copper 
the increased cost would be 4,800 f, or nearly $1,000. This is 
merely the cost of material and does not consider the labor and 
the increased cost of the latter in this connection is no incon- 
siderable factor, as the nickel copper is much harder, takes 
longer to work, and must be handled with excecding care in tnc 
preliminary operations. | 

Copper used for fireboxes in foreign countries generally і- 
either smelted or obtained electrolytically, but it must be -e- 
garded as doubtful whether electrolytic copper is quite as good 
as smelted copper, as regards durability and resistance to burn- 
ing, particularly in thc corners where this trouble is usually in 
evidence. It is interesting to note in this connection that the 
Prussian-Hessian State Railway specifies that the copper plate 
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used for fireboxes shall һауе an ultimate tensile strength of at 
least 31,200 lbs. per square inch of original cross section, and 
an elongation of at least 38 per cent., measured on a length of 
7% in. Тһе metal to be tested may not be heated, and the test 
pieces have accordingly to be cut and machined cold. 

This somewhat lengthy comment on the subject of fireboxes 
alone was inspired through a considerable respect for the costly 
experiments which are frequently observed abroad and which 
have for the sole end in view the acquisition of the proper mate- 
rial regardless of the cost of the tests or of the future perma- 
nent costs which would be imposed through the substitution of 
such material as nickel copper. The matter was quickly settled 
in the United States, as we all know, where steel is universally 
used for fireboxes, but whether it is considered that the problem 
has been solved is not within the province of this article to dis- 
cuss. Fireboxes last on an average about ten years in this coun- 
try in good water districts, and from two to four years in sec- 
tions where the water is bad. In view of the high earning 
capacity of locomotives at home this, no doubt, is considered to 
be a good return for the investment. 

It would certainly appear on its face that firebox steel of 
good grade, for instance, taken at random, the Pennsylvania or 
Baltimore and Ohio specification, should prove adequate for the 
much lighter service in the old country whose worst water does 
not compare with certain portions of the United States, and 
where locomotives are acccorded much better maintenance, if 
the last must reluctantly be said. However, the fact remains 
that with the single exception of Spain, fireboxes made whoily 
of steel are not in favor abroad, but it may be that what is 
being accomplished there on a small scale may attract sufficient 
attention to give them a thorough and proper test. In 1907 the 
Lorca-Augilas line of that country fitted, as ап experiment, two 
boilers with steel tube plates, and as these gave satisfactory 
results in every way, it was decided to adopt all steel fireboxes, 
the first of which was taken into use in August, 1908, of course 
too short a life to warrant any expression from that road con- 
cerning their permanent retention. 


DECLINE OF THE Brass Tunt. 


Boiler tubes in this country are almost exclusively of charcoal 
iron, while abroad the usual lack of uniformity so noticeable in 
connection with other details looms with equal prominence. On 
the roads of Belgium, Spain, Italy and Portugal and France they 
are of iron, of mild steel or of brass. In Russia the material 
used is exclusively ingot iron. In every country there is a dis- 
crepancy and no agreement in regard to the best practice. Onc 
thing, however, has been clearly established through the work 
of the last Railway Congress; and that, the gradual decline of 
the former time-honored brass tube. 

Fortunately in the consideration of this item reasons are 
given for their retirement, of which the following are pre- 
sented: The railroads of Austria-Hungary, Roumania, Bulgaria, 
Servia and Turkey agree that the use of brass tubes was aban- 
doned, and quite apart from their high cost, because when lighter 
fuel (lignite) was used, the tubes became worn quickly and 
irregularly, until they finally collapsed and broke, consequently 
the above countries have adopted ingot iron or mild steel. Іп 
Russia they are made exclusively of ingot iron, through the 
contention that this material, which is much cheaper than brass, 
works very well, requires no special maintenance, and, as regards 
conductivity, is practically equivalent to brass. 

In France mild steel is exclusively used, and for these reasons: 
Mild steel tubes cost less than brass tubes; they produce smaller 
strains in the tube plates, because the coefficient of expansion 
of steel is less than that of brass; brass tubes do not resist 
pressures of over 170 pounds per square inch satisfactorily; the 
ends of the steel tubes are very easily repaired by autogenous- 
soldering methods; and, the firebox ends of tubes made wholly 
of brass are rapidly corroded; safe ends of copper and ferruies 
have to be added, which ends are expensive and give rise to 
fracture. It is agreed in France that the steel tubes become 
pitted and corroded more quickly than brass tubes, if the warer 
is of bad quality, but these results are not apparent, as the water 
is uniformly good. 
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ЕРЕ Біле Е AND ТЯ 


So far as the setting of tubes is concerned practices abroad 
do not vary greatly with those in evidence in this country. The 
railways which use steel tubes do not use ferrules, while those 
who have kept brass tubes resort to this latter practice in order 
to protect the end of the tube against the action of the fire and 
to improve the tightness. In this case the thickness of the fer- 
rule varies between 3/32 in. and 5/32 іп. Тһе steel tubes em- 
ployed are nearly everywhere beaded, at all events in the fire- 
box end, and often at the smoke box end. In the instance of 
brass tubes the practice of beading is much less general. On the 
Belgian State Railway the brass tubes are beaded, while this is 
not done on the Italian railways and on the majority of sec- 
ondary railways. But the Italian railways have now for quite 
a considerable period been trying special ferrules with a flange, 
this in order to protect the ends of the tubes against the flames, 
and this would show that such a protection is considered neces- 
sary. 

Flue spacing may perhaps be of greater interest than the mere 
setting of the tubes in the sheet, which, as has been said, does 


. not vary greatly from American practice, and in this item also 


will be found a remarkable lack of uniformity; in fact, it may 
be said that the procedure is practically at random. It would 
appear, indeed, from even a casual examination, that the order 
in which the tubes are set varies so much on different railroads 
that little importance is attached to the matter in general. On 
the French Eastern the tubes are set in, and expanded in hori- 
zontal rows, alternately from right to left, and from left to 
right. On the French Northern the work is done in vertical 
rows, starting from the middle, and then doing a vertical row 
on the right and on the left alternately, but always going from 
the top to the bottom. Experience would seemingly show in 
this procedure that to drive the metal toward the edges is the 
best for avoiding deformations of the tube plate. On the Midi 
Railway the work is done in horizontal rows, starting from the 
bottom. On the Paris-Lyons-Mediterranean it is performed in 
vertical rows, starting from the extreme left, or the extreme 
right row, but always starting at the top. On the Belgian State 
Railway, and many others throughout Europe, no particular 
order is adopted. 

It will be noted after careful consideration of these vagaries 
in tube setting that in this regard conditions approach closer to 
our own practice than any which have been heretofore touched 
upon. For instance, some roads in the United States insist that 
all tubes shall be beaded in the front end; others that only a 
small proportion be beaded in "x" fashion across the front tube 
sheet, while others contend iib it is a waste of money to bead 
them in the front end at all. In the back end, particularly in 
new construction, it is sometimes insisted that all tubes be pros- 
sered, but instances are not uncommon where the railroad in- 
spector stationed at the builder's shop has been instructed not 
to allow the use of a prosser or any similar contrivance. 


Tue Brotan Вопек POPULAR. 


Experiments with water tube boilers on an extensive scale are 
clearly indicated in the reports from foreign roads, a departure 
which has received little or no encouragement in American prac- 
tice. The protracted and expensive repairing of boilers, making 
it necessary to lay up the locomotive for weeks, led Mr. G. Nol- 
tein, a prominent Russian engineer, to a consideration more than 
twelve years ago of the possibility of replacing the usual loco- 
motive firebox by one of new type with water tubes. The idea 
thus originated with Mr. Noltein, although he was delayed in 
his experiments until Chief Inspector Brotan, works manager 
of the Austrian State Railway, brought out the boiler which 
now bears his name. 

This boiler was unquestionably well designed and carefully 
thought out. It is the only kind of water tube boiler used in 
Austria-Hungary, Roumania, Bulgaria, Russia, Servia, Turkey 
and other countries. The construction of this boiler is ro 
doubt generally understood, but it may be briefly described as a 
combination of fire tube and water tube boiler, for the barrel, 
together with the smoke tubes and the two tube plates is of 
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the same design as in the ordinary locomotives used until now, 
while the firebox can be considered as a water tube boiler. А 
further peculiarity of the Brotan boiler is that a steam chamber 
and upper drum are placed above the barrel, and the firebox. 
The firebox and the firebox shells of the ordinary boiler are re- 
placed by vertical water tubes made of iron and placed next 
each other, extending from one common foundation ring to the 
upper boiler. These tubes, which are spaced closely, form the 
walls of the firebox, while two other tubes enable the water to 
flow from the barrel through the foundation ring and the fire- 
box tubes into the upper drum. 


Having two tubes connected with the barrel has made it pos- 
sible to avoid connecting both longitudinal sides of the founda- 
tion ring or tube. This is an appreciable improvement over the 
original design, where only one tube was used. In the present 
design, now in great favor, the foundation tube consists of but 
four parts, which are united by three flange joints into one 
whole. 


ADVANTAGES CLAIMED FOR WATER TUBES. 


As water entered the fire box water tubes from below, steam 
is able to rise very freely without forming vortices; and, as the 
mixture of steam and water which is in the tubes has a mate- 
rially lower specific gravity than the entering water, the cir- 
culation of the water is much facilitated in this design. The 
quicker and more economic production of steam in the Brotan 
boiler has been attributed to this circumstance, together with the 
thinner fire box walls. It has been shown, however, through 
conclusive tests that the thickness of the walls of the heating 
surface is of quite subsidiary importance; consequently the more 
economic working of the Brotan boiler can only be attributed 
to the better circulation of the water and to the greater direct 
heating surface which results from the circular cross-section 
of the tubes and from their staggered arrangement. 


These boilers are highly regarded in all foreign countries 
where employed, in particular the results obtained on the Mos- 
cow-Kazan Railway show that Mr. J. Brotan’s assertion that a 
boiler of this design works more economically than the ordinary 
boiler has been fully proved. The reports in question indicate 
that the Brotan boiler gave an economy of 14.43 per cent. in 
the coal consumption, this result being so surprising that it 
was checked in a number of carefully executed trial runs before 
being accepted as conclusive. 

That this novel design possesses many points of merit goes 
without question, and the continued success of the type cannot 
fail in shortly attracting universal attention. This combination 
of fire tube and water tube boiler has a very large water 
space and a sufficiently large steam space; the water circulates 
well and consequently evaporates quickly, hence the formation 
of scale in the tubes 15 effectively prevented by the active move- 
ment of the water. The system of construction is strong, and 
there are no particular difficulties in the maintenance, at least 
whatever these may be they are less than with the locomotive 
boilers used abroad, containing a copper fire box. The boilers 
give good results as regards steam production and the keeping 
up of pressure, items of special importance in the case of long 
runs. 


SUPERIORITY OF BroTAN ТУРЕ. 


General conclusions from many roads in the countries named, 
which are using this type of boiler are as follows: 

First.—With proper attention the Brotan boiler works reliably 
and economically. The smaller amount of water consumed by 
locomotives equipped with Brotan boilers shows, contrary to 
earlier expectations in connection with the formation of steam 
in the boilers, that drier steam is produced than by locomotive 
boilers of the ordinary pattern. 

Second.—As the two tube plates are riveted to the barrel of 
the boiler which does not give in the longitudinal direction, it 
appears that the fire tubes are more rigid in the boiler than 
is the case in the usual system of construciion, and which gives 
them a tendency to leak. 

Third.—Repairs found to be necessary in the Brotan boiler 
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can be carried out easily and quickly, this being a positive 
arrangement in this system of construction. 

Fourth.—The Brotan fire box gives thc frame no support and 
consequently it is necessary to provide other stiffening for it. 

Fifth—The Brotan boiler works more economically than the 
ordinary boiler. The calculated coal economy is 2 to 5 per cent, 
but in practice it has been found to be 10 to 14 per cent. Тһе 
reasons for this discrepancy have not as yet been ascertained 
with certainty. 

Sixth.—As the majority of boiler explosions are caused by a 
defective condition of the fire box walls, the Brotan boiler may 
be looked upon from this point of view as safer. 

Seventh.— The Brotan boiler is about 15 per cent. cheaper than 
the ordinary boiler. | 

Eighth.—The general results obtained show that the use of 
the Brotan boiler is to be recommended. 

There is little doubt but that the United States will hear 
much more of this type of boiler. А careful review and study 
of all reports presented at the last Railway Congress clearly 
indicate it to be the most sucessful of all radical departures in 
design during the past few years. It seems to have solved the 
problem of fire box troubles, which has not been the least vexa- 
tious to confront American railway management. 

Other interesting points touched upon, and in some instances 
discussed at length, were superheaters, concerning which the 
general opinion abroad favors their retention and further devel- 
opment; rocking grates, the adoption of which is generally advo- 
cated, and washing out of boilers. In this latter detail the usual 
variation of opinion was in evidence, but the majority favored 
cold water for the operation. 

These are the principal features in connection with boiler de- 
sign and improvements touched upon in the reports submitted to 
the last Railway Congress, and it is believed that no more inter- 
esting matter has ever come before that body. They point con- 
clusively to what this article at first intimated: that items of 
boiler construction presumed to be definitely settled in this 
country are still in the experimental stage abroad, and they indi- 
cate that a continuance of these experiments, particularly in the 
development of the water tube boiler, may unearth at any time 
something which can be advantageously employed in our own 
practice. 


THE ELECTRIC RAILWAY CONVENTION 


The annual convention of the American Street and Interurban 
Railway Association, held at Atlantic City, October 10-14, was 
the most successful in the history of the association and reflected 
great credit upon everyone who assisted in the arrangement: 
The total number of members and guests was considerably over 
two thousand, representing the various accountants, engineering. 
claim agents, manufacturers and traffic and transportation asso- 
ciations which are affiliated with the American association. 

The various exhibitors numbered upwards of two hundred. 
and in variety the exhibits included every possible item of inter- 
est to street railway men. These occupied three buildings, and 
also the aquarium court and the machinery hall of the million 
dollar pier. Тһе track exhibits were placed оп a temporary 
track, 250 feet long, parallel to the boardwalk and extending 
north to the pier. It is doubtful if a more generally attractive 
display has ever been previously gathered in the convention city. 
No hitch whatever occurred in connection with any exhibit, all 
being ready on the opening day of the convention. 

The following officers were elected for the ensuing year: Pre:- 
ident, Arthur W. Brady, president Indiana Union Traction Co. 
Anderson, Ind.; first vice-president, Thomas М. McCarter, presi- 
dent Public Service Railway, Newark, N. J.; second vice-presi- 
dent, George H. Harris, Washington Railway and Electric Co. 
Washington, D. C.; third vice-president, Charles N. Black, vice- 
president and general manager United Railroads of San Fran- 
cisco; fourth vice-president, W. С. Ross, managing director 
Montreal Street Railway. 
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TEST ТО SHOW THAT NEW CHILLED WHEELS 
ARE NOT TRULY ROUND 


That new chilled car wheels ordinarily embody two distinct 
defects, uneven chill and tread not truly round, was somewhat 
prominently featured by Thomas D. West in a paper before the 
recent meeting of the American Society for Testing Materials. 
This paper was of value in attracting attention to these condi- 
tions, especially the latter, which is not believed to generally 
receive much consideration. 

It is, of course, well known that perfection has not been at- 
tained in either detail The chilled question, in fact, has been 
made a special study by many qualified experts, among them the 
late Dr. C. B. Dudley, and many changes in existing methods of 
casting have been advocated to insure against variation in the 
depth of the chill. The detail of true circular form, however, 
has not been given so much attention, and had it not been for 
careful tests recently made by S. K. Dickerson, assistant super- 


. 
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FIG. 4. 


intendent of motive power, and H. E. Smith, engineer of tests, 
of the Lake Shore and Michigan Southern railroad, the actual 
status of the matter would still remain undefined. 

Through these tests it has been possible to portray, as the dia- 
gram graphically indicates, the measured variation from the true 
circle which the tread of these wheels exhibited, six of the latter 
being tested as received new from an equal number of founders. 

In conducting this test the tread was divided into eight sec- 
tions, each the same distance from the flange edge, and by the 
use of a specially constructed micrometer any variation in round- 
ness became apparent. In the diagram the dotted circle within 
the full line represents the smallest radius obtained by these 
measurements, and is considered as the datum line. In plotting 
the diagram the actual variations from the datum line have been 
exaggerated in the ratio of 5 to т, to more clearly portray the 
irregular contour of thé tread, but in every case the figures given 
at the eight points on each wheel represent the actual measure- 
ment. It will be noted that wheel No. 5 exhibits a departure 
at one point of .058 in. from the true circle, and is extremely 
irregular in general outline. Wheel No. 1 is badly deformed as 
a whole, but particular attention is invited to its contour in the 
vicinity of point O. 

This depression, which is here so clearly indicated, may afford 
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a solution to the vexatious problem of accounting for the pres- 
ence of a mysterious flat wheel, after very light service, and 
when none of the usual contributing causes could be satisfac- 
torily assigned. Тһе same also applies in the instance of Fig. 4, 
in which, while the deformation is not so prominent, it is, never- 
theless, clearly in evidence between points .019 in. and .026 in; 
in fact, all of the wheels represented in the diagram are worthy 
of careful study, not to mention the interesting field for specu- 
lation afforded in the consideration of what bearing the irregu- 
larity may have on the life of the wheel. 

The tests effectually demonstrated the necessity for improve- 
ment in the roundness of car wheels, and it is believed that if 
generally applied by railroads it would result in the failure of 
many wheels to pass satisfactorily. Тһе lack of roundness рге- 
vents smooth running and must cause vibration or pounding 
which greatly adds to the liability of rail fractures. 

Reverting to Mr. West's paper, he mentions that he has con- 
ducted many experiments with his own method to secure a uni- 
form chill, the results of which demonstrated the urgent need 


FIG. Ó. 


of having the chilled crust uniformly "hugged" during its con- 
traction. This being accomplished disposes of the chilled propo- 
sition and at the same time should insure truly round wheels, as 
irregularity in contour can readily be identified with variations 
in the depth of the chill. 


JOINT CAR INSPECTORS' ASSOCIATION. 


The Chief Joint Car Inspectors and Foremen's Association 
held its annual meeting at Washington, D. C., last wonth. The 
election of officers for the ensuing year resulted as folows: 
Henry Boutet, Cincinnati, president (re-elected) ; F. W. Trap- 
nell, Kansas City, vice-president (re-elected) ; Stephen Skidmore, 
Cincinnati, secretary and treasurer (re-elected) ; T. J. O'Donnell, 
of Buffalo; F. C. Shultz, of Chicago; Wiliam McMunn, of New 
York; L. J. Stark, of Columbus, and A. Berg, of Erie, executive 
committee. 


THe Great WESTERN RarLway Company of England, follow- 
ing the action of the Great Northern, Midland and Great Eastern 
Railway Companies, has abolished its second-class carriages and 
improved the third to equal the former second class. 
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GENERAL ELEVATION AND SECTIONS OF MALLET TYPE LOCOMOTIVE FOR THE VIRGINIAN. BUILT FOR SERVICE ON A 2 PER CENT. GRADE. TOTAL WEIGHT 448,750 LBS. TRACTIVE EFFORT 97,200 LBS. 
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Mallet Articulated Compound Locomotive of the 2-8-8-2 Type 


A LOCOMOTIVE RECENTLY DELIVERED TO THE VIRGINIAN RAILWAY BY THE BALDWIN LOCOMOTIVE 


WORKS, BUILT UNDER A GUARANTEE TO HAUL 


20 CARS WEIGHING 238 TONS EACH, 


TOGETHER WITH A CABOOSE, UP A 2.07 PER CENT. GRADE. 


Exceeded in total weight by only one locomotive on our rec- 
ords, viz, the Santa Fe 2-8-8-2 type,* locomotive, No. . боо, 
recently built by the Baldwin Works for the Virginian, ranks 
among the largest and most powerful in the world. Because of 
the employment of trucks, however, the weight on drivers of this 
locomotive is exceeded by both the Erie о-8-8-о typef and the 
Delaware & Hudson 0-8-8-o type,f built by the American Loco- 
motive Company, which weigh 410,000 lbs. and 445,000 lbs., 
respectively, as compared with 405,400 for the Virginian. Тһе 
Santa Fe engine, with 412,350 Ibs. оп drivers, also exceeds it іп 
this respect. 

In general, this locomotive follows the standard practice of 
the builders for this class of power and contains no features of 
importance that have not already been fully illustrated in these 
columns. It is in many ways a slightly enlarged example of the 
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in shape and gives a grate area of 84 sq. ft, is employed. Flex- 
ible staybolts to the number of 440 are used in the throat, back 
head and side water legs of the fire box. The grates are ar- 
ranged to rock in four sections, the dump grates being in the 
center of each side. 

Cast steel frames 5 in. in width are used throughout. The 
trailing truck is of the Hodges type, a duplicate of the ones 
applied to the 2-8-2 type locomotives* in service on the same 
road. 

The general dimensions, weights and ratios are given in the 


following table: 
GENERAL DATA. 


GAIRE 2.0: 2092s И, ЕРТ 4 ft. 8% in, 
ТОВ РОЯ istos vedas И И УСЫ Freight 

BEP Seu sn Ra EPI PE adatta d Mg AER MESA QUE RIAM C ww E la Re Bit. Coal 
оо М А nds ҰЛ Аы еее РЕЧЕ dE CR eA E Td 97,200 Ibs. 
Weight in workigg о РЕ een ceases 448,750 Ibs. 
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2-8-8-2 TYPE LOCOMOTIVE BUILT BY THE BALDWIN LOCOMOTIVE WORKS FOR THE VIRGINIAN RAILROAD. 


two locomotives puilt last year by the same works for the 
Southern Pacific Со., which were illustrated on page 181 of the 
May, 1909, issue of this journal, the details being shown on 
page 367 of the September issue of the same year. 

The evaporative section of the boiler contains 401-24 in. flues 
21 ft. in length, which terminate in a combustion chamber ahead 
of which there 15 a feed water heater having 401-214 in. flues 
7 ft. long. The boiler is separable as is now the standard ргас- 
tice of this company for locomotives of this kind, the joint com- 
ing at the middle of the combustion chamber. Instead of the 
high pressure steam pipe being carried outside of the boiler shell, 
the dome in this case is set in about its usual location for a con- 
solidation locomotive and contains a throttle and dry pipe of the 
usual type, the latter terminating in a T head in the combustion 
chamber, from which the steam is carried in two steam pipes to 
a cast iron saddle secured on the under side of the combustion 
chamber, which has cored in it passages for both the high pres- 
sure steam and the exhaust from the high pressure cylinders. 
Short pipe connections continue these passages to the cylinders. 

A reheater of the same type employed on the C. B. & Q. loco- 
motive§ consisting of two large cast steel headers connected 
by 31-2 in. tubes, all being contained in a large 21 in. tube 
through the center of the feed water heater, is connected to the 
exhaust passage in the casting just mentioned by an elbow pipe 
of large radius. In the íront end a pipe, shaped as shown, 
carries the steam to the bottom of the smoke box, where a flex- 
ible pipe continues the passage to the low pressure cylinders. 
These cylinders are bolted to a large steel casting constituting 
part of the front frame system in the same manner employed in 
the other design mentioned. 

A radial stayed firebox, which approximates the Wooten type 


* See AMERICAN ENGINEER, December, 1909, page 477. 
t See AMERICAN ENGINEER, September, 1907, page 338. 
t See AMERICAN ENGINEER, pune: 1910, page 207. 

$ See AMERICAN ENGINEER, Мау, 1910, page 171. 
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а С Не 405,400 Ibs. 
Weight on JTeading Truck ео peri x Jia we ORCHID Ке aa Ау 21,000 lbs. 
Weight on айпа. truck. ions О Vf Are run RR ae 22,350 Ibs. 
Weight of engine and tender in working огдег................. 625,000 lbs. 
Wheel ТЖ, д уже ао cao НЕК ЕЕ RET PRENSA Ed ad 15 ft. 
Wheel base, total... ees wo oet оо ео апа ёле Йө феи 58 ft. 2 in. 
Wheel Базе; engine and +епбег: ео voran 89 ft. 2% in. 
RATIOS. 
Weight on drivers <- tractive ебогі.........,........................ 4.16 
Total weight = tractive: efforts соо seconds dent ebe sce а зеет 4.60 
Tractive effort X diam, drivers -- heating surface*.................. 785.00 
Total heating surface" -- grate агеа........................ Xv Pas 82.50 
Weight on drivers -- total heatin surface* Aun SE RES beh Peas eee ee 58.40 
Total weight + total heating өигіасе”“............................... 64.70 
Volume equiv. simple cylinders, cu. і.............................. 29.30 
Total heating surface* = vol. суііпбеге............................ 236.00 
Grate: ате - vol. linders eoo ave reos Weed ERR VATI ее 2.87 
CYLINDERS. 
Kind x22. Ole kek d Y X3adoo ТҮТІК ТЕТІКТЕРІ Se LAS. Ere Pos Compound 
Diameter and. strobe eu oi eee e aora ORATIO IRI s UR 26 & 40 x 32 in, 
"VALVES | 
BENGE О УР Piston 
ЛНУР эсасан ак 9:0 Bie 9d 1614'S wv TENET Г УЕ Е 15 іп. 
WHEELS & 
Driving; diamsetet- over Неба ак САКЕ nm ces 56 їп, 
Driving, с, ЖРО СРР 8% in. 
Driving journals, main, diameter and length.................... 11 x 12 in. 
Driving journals, others, diameter and length................. 1074 x 12 in. 
Front track wheels, diasieteT.ucsoicco s ле, К лн» essa ese nsi 28 in. 
Front Trace, ЗВЕРА ТЕОРИИ ВНЗ s 514 x 10 in. 
Trading truck wheels, diggietar o... ooo КАРР 36 in. 
ТАП Же мт |. 25 aaro io os e vC e za НН, 6 x 1l in 
BOILER. 
SEED. Go chia totale ees C MU NEA ULNIS T Straight 
Working ӘКМШЕГЕ НОРУ 210 lbs, 
Oute: diameter ot first окон оаа 86 in. 
У АМ langt and widths АЕ ba ПС 126 1/16 х 96 іп. 
Erebor: pates, ее: 2545. ad ewe sata ste ese hae КБ & AR in. 
Firebox, water рабе: „2. оза гъ оь баек ал Е 6 in., Et 5 in. 
Tubes, number and outside diameter.................... eee. А едЕ. їп. 
LUOL lenktl їл У ое го ПО 91 ft. 
Tubes; ори 401—2% т. 7 ft. long 
Heating suríaos, (Мһеве::.44:Г%х-55:555>55%>452554%»%»%»554.. 4,934 sq. ft. 
Ма. Ма ИЕ е Wytt gon Бола SCR GS 295 sq. ft. 
Heating котам 260k): oiler сыдыра о e RADICE eee Manin 5,232 sq. ft. 
Feedwater heater heute гт LIIS US eene zo) СЫ .1,694 sq. ft. 
(unie У ГАВРИИЛ УИ 84 sq. ft. 
TENDER 
Wheels diameter uox S REC ак Re PORA ELS 46 See bin 33 in. 
Quran diameter: SAG Lo о CLE ИЕ 5145 x 10 in, 
ater capacity .............................................. 9,500 gals. 
Conl раче 14 09 ТОК 16 tons 


*[ncludes feed water heating surface. 


* See AMERICAN ENGINEER, June, 1909, page 225. 
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Тһе Pioneer іп Introducing General Piece-Work 


A REVIEW OF THE BALTIMORE & OHIO'S EXPERIMENT OF TWO DECADES PAST, IN WHICH EVERY OPER- 
ATION IN THE MECHANICAL DEPARTMENT OF THE RAILROAD HAD ITS PRICE. 


Twenty years ago, or, to be exact, on November 15, 1890, an 
important conference was called at the Mt. Clare shops of the 
‘Baltimore and Ohio Railroad, in Baltimore, Md. In view of 
the importance which attaches at the present to piece and bonus 
work, it is interesting to recall that the discussion which the 
above gathering implied had for its end the inauguration of a 
piece-work system on a scheme so comprehensive as to be prac- 
tically undreamed of in a period where compensatioz for labor 
in other than the straight day basis was universally viewed with 
distrust. 

It was proposed in this meeting that every operation connected 
with the building and up-keep of cars and locomotives should 


46. 
VALVE SEATS. Facing---All classes. 
Disconnocting tallow ріре-- еее = о, 22, 
Removing steam chest top савіпб-------------------------------. o2 
Removing steam chest side caging------------------------------. о) 
Removing stean chest сотег- еее. > АЛ 
Removing steam chest studs, per а%и4--------------------------. of 
Disconnecting valve stem from уоКке--------------------------2--. оз, 
Removing steam chest relief valve (if necessaryp--------------. 4 2, 
Removing steam спеві----”-----------ее----е-ет-есеееесее-ее-«ете: оғ 
Facing seat and spotting valve, by ҚҺалпФ----------------------- 22$ 
Pacing seat and spotting valve, by rotary planer-------------- 400 
Applying steam Северо. = $^ 
Applying steam chest studs, per ө%и4--------------------------. of 
Applying side caging CSO FOS OOH а» а» CESS’ то о өз «гө ТТТ ess OL 
Applying steam chest CO VOL трон. «^to 
Applying top caSing---------- ч > = ъ= в»  % Ф = ® «эз ө» Ф® э ФР» 50” өеееееееешее 2 6.2. 
Connecting tallow О ния -о оороо е . OL 
Connecting valve stem to Уу0кФ------------ РРР. 2 2.2, 
Applying steam chest relief valve (if removed)---------------- . 22 


In instances ae above where seats аге faced opportunity 
should be taken to secure new port marks on valve etem-------- -257 


It is preferable in removing the steam chest to lift the 
chest and valve yoke off the valve, allowing the latter to 
remain on the seat, this to avoid breaking the valve stem 


metallic packing. In construction which does not permit this, 
removing packing and Valve Уу9Хө------------------------------- sO 
Applying metallic packing and valve уоКе----------------------. 70 


VALVE SETTING. 


1% is presumed that the port marks are on the stems; 
if not the local piece-work inspector will allow from the 
above operations in connectibn with facing valve seats рау- 
ment for the parts necessarily removed and reeapplied; these 
would be, disconnecting, and connecting tallow pipe; removing 
and applying top casing, and removing and applying top of 
steam chest, or cover. The valve setting operations then 
follow as below: the locomotive being moved under its own 


All classes. 


steam. 

Getting centres, per сеп%ге----------------------------------. 77 
Тташзіпд Valve stems, per війе--------------------------...... ^S 
Changing eccentric rods having liners in foot, each----------. 46 
Removing and re-applying non-adjustable rods, each operation-.20 
Changing lead, per ессепігіс--------»---------............... 30 


These are the common operations in roundhouse valve 
setting. If necessary to go further into it be governed 
by erecting shop book prices for removing and applying 
reverse lever, quadrant, reach rod, lifting shaft, link 
hangers, links, rockers, rocker boxes, and valve steme. 


FIG. I 


be paid for on a price per job, no matter how insignificant or 
how elaborate the work might be. It was a daring conception 
in those days, when the day or the hourly rate absoiutely ruled, 
because it meant the retirement of a plan of pay for labor which 
for generations had been handed from father to son, and further- 
more it was in connection with the oldest railroad in America: 
one on which drastic innovations were practically unknown, and 
one which was ever characterized by adherents to time-honored 
standards. 

Those who attended were А. J. Cromwell and William Har- 
rison, respectively superintendent of motive power east and 
west of the Ohio River; S. B. Crawford, master mechanic of 
the Mt. Clare shops; I. N. Kalbaugh, master mechanic of the 
Pittsburg shops; E. L. Weisgarber, from Newark, O., and 
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many others who have since helped to make B. & O. history. It 
was the aim of these men, through instructions from Charles 
F. Mayer, then president, to evolve a scheme of piece work 
which would absolutely preclude day or hourly work, in other 
words, a scheme so complete in its detail that if a man picked 
some broken cylinder packing rings from the roundhouse floor 
and threw them in the scrap bin, a price would be set on the 
operation. This may seem preposterous almost, but it is never- 
theless the refinement in which it was intended that it should 
be worked. 


Before proceeding with a review of what was adopted, and 
what was accomplished, it may be well to glance at that period 
from a labor standpoint, in order to determine whether acquies- 
cence or opposition was the attitude of the rank and file: those 
naturally most affected through the innovation. It may as well 
be said, having voluntarily espoused this consideration, that in 
those days organized labor, so far as applied to shopmen, was 
an inconsiderable reckoning. While it is very true that certain 
organizations existed, there was no unity of purpose, no agree- 
ments signed by the party of the first and that of the second 
part, and a full realization on the part of labor thet it would 
come out second best in any protracted struggle effectually for- 
bade any resistance to a mandate of the railroad company. 

Had organized labor existed at the time in its present strength 
it is quite likely that it would have resisted and defeated piece- 
work. Аз it was, there was a violent opposition to the new 
plan in evidence, and although conference succeeded conference, 
it did not get under way in thc elaborate form proposed until 
1893, when times were so bad that some shops worked only 
eight hours per day, three days a week. 

The Baltimore and Ohio in those times was not the splendidly 
developed and smooth working property of to-day, but it was 
still a road of considerable importance, and properly ranked as 
one of the great trunk lines. It maintained large locomotive and 
car repair shops at Baltimore, Md.; Martinsburg, W. Va., and 
also at Keyser, Piedmont and Grafton in the latter :tate; Pitts- 
burgh, Pa.; Newark, O., and Garrett, Ind. In addition to these 
principal division points there was a large number of small out- 
lying terminals scattered over the road from Chicago to Phila- 
delphia. Тһе system generally was not in good condition; in 
fact, even in 1893, the handwriting on the wall which pointed 
to the receivership which followed in 1896 was plainly visible. 
It is believed that the general piece-work system was the last 
desperate stand to forestall the inevitable. 

In brief, the plan evolved after long deliberation was that ot 
straight piece-work; that is, a price for each and every job, and 
with no guarantee of a man's pay at his regular day rate. The 
average pay for a machinist on the Baltimore and Chio in 1893 
was $2 per day, or probably the average was slightly lower, say 
$1.95; boilermakers, about $2; carpenters, painters and pipe 
fitters, $1.75, rates but little more than half what is now paid 
for similar trades. 


It was the scope of the scheme to pay only what was earned; 
for instance, if a man was unfortunate, and only made a dollar, 
he was a dollar in the hole on his day's pay; if things worked 
well and he earned three dollars, he was one ahead, which might 
help to make up for a bad day to-morrow. There was bitter 
dissatisfaction expressed over this plan, because on some of the 
jobs it was impossible to come out, and it should te remem- 
bered, in connection with roundhouse work, that every mechanic 
had a helper at $1.25, thus forcing the mechanic to earn $325 
to quit even on the day. 


In the machine shops, where the work was cortinuous, it 
worked well enough, and in the erecting shop, when the work 
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was furnished with reasonable promptness, there was little com- 
plaint, but in the roundhouse, where work is impossible to fore- 
see, it became a distressing proposition. А mechanic with his 
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We note that the price paid in your shops for 297922 57>7 


НОД уу ER c6 £753. 42 E 7:39 
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General Piece Work Inspector. 
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FIG. 2. 


helper might be out of a job for two hours, thus losing between 
them 65 cents, because this system of piece work d'd not make 
provision to рау men for waiting on work. If a main rod brass 
had to go to the machine shop to be rebored, there vas nothing 
for the roundhouse mechanic and his helper to do but stand 
around at their own expense until it was ready, unless the 
harassed foreman could find them a little job on some other 
engine in the meantime. Every conceivable and imaginable job 
was covered in the piece-work schedules, the preparation of 
which required over two years, and the master mechanics had 
no authority whatever to revert to day work, no matter what 
difficulties the operation might present, or how much money the 
man doing it was losing. It was to be piece-work absolutely, 
from one end of the railroad to the other. 

During the two years mentioried all of the various operations 
in the different shops were prepared on standard tvpewritten 
sheets, and from these blue print books were made, with a white 
marginal line to the right for the insertion of the price to be 
paid. A set of these books, each covering its particular depart- 
ment, was then forwarded to the various master mechanics, who 
were privileged to set their own price against the operation, 
presumably without knowledge of what was being paid on any 
of the other divisions. Fig. І is a reproduction of one sheet 
from the running repair book, and is interesting as an illustra- 
tion of the detail followed out, and incidentally the money paid in 
those days. It, however, should be recalled that, in 1893, 18 x 24 
in. engines ruled, and the parts were light and easily handled. 

After setting the prices each master mechanic returned his 
set of books to the General Piece Work Inspector at the Mt. 
Clare shops in Baltimore, where they were entered on large 
charts for comparison. It is proper to explain at this point 
that no prices were set by the officials in Baltimore. This was 
a matter for the division master mechanics to handle exclu- 
sively, but the value of a comparison between all divisions of 
the prices set on a single operation is obvious. 

In the majority of cases there was a striking uniiormity in 
the prices assigned, while in others great discrepancies were in 


evidence, of which the following may serve as an example. Ап 
eastern shop of the system, which we will call Philadelphia, 
entered in its running repair book a price of 75 cents for remov-. 
ing a broken spring and applying another to a certain class of 
engine, while a western shop, called Garrett, returned a price 
of $1.50 for the same operation. This was an instance of 
extreme variation in rates, and all such were handled by the 
general piece work inspector on forms illustrated in Figs. 2 
and 3, which are largely self-explanatory. 

That great good was achieved through the proper usc of these 
forms is clearly indicated by an analysis of the forms. In this 
case a competent general piece work inspector would immediately 
familiarize himself with the operation in Philadelphia, through 
which the price was so greatly reduced in connection with the 
application of this spring, and would hasten to communicate 
this particular method to the remaining shops on the system, 
with the ensuing good result that the price would inevitably 
become harmonized throughout the length of the railroad. 

To further explain, it will be seen that the master mechanic 
at Garrett was not in possession of the most practical method 
to remove the spring in question. He took refuge behind the 
fact that labor is more highly compensated west oí the Ohio 
River than east of it; as it also applies to west and east of the 
Mississippi, but the use of the two forms as herein illustrated 
brought out the truth, that the master mechanic in Philadel- 
phia had found a way to pull this spring out without dis- 
mantling foreign parts of the locomotive, and in consequence 
could assign a greatly reduced price and still allow thc mechanic 
to make a small profit. 

This is only an illustration of what prevailed in many other 
roundhouse operations, and shows clearly that the various shops 
of the road were in absolute ignorance of the methods of their 
neighbors. So, even if this system of piece-work fa:led, or was 
eventually abandoned, it certainly served a useful purpose in 
standardizing shop methods. 

Despite its crudities, the system endured for at least three 
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years. Without a doubt the railroad company had the best of 
the bargain, because a careful analysis of a single machinist's 
time for two years under this piece work, compared with the 
same period under day work, showed an increase in the number 
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of individual operations performed of 65 per cent., with a grand 
average of an increase іп pay оі but 5 per cent. Тһе prices 
were so low that even with the minimum day rate prevailing at 
the period it required vigorous effort to come out even on the 
day. If a machinist's or a boilermaker's pay averaged $57 рег 
month on day work, and this represents about the average for 
the times, it seldom rose above $65 on the piece work basis, 
and no comment need be made on the superior effort set forth 
under the latter plan. 

Before dismissing this matter it is of interest to recall that the 
plan did embody a successful application of piece-work to loco- 
motive running repairs; that is, a more successful application 
than is evinced in even these latter days, in which the round- 
house end of it has always proved the snag in straight piece- 
work. Maybe after all it worked, because from what was said 
at the beginning, the railroad had all the best of it in the labor 
situation. There was no concerted effort to resist и, because 
the times were hard; there was no organization, and in the end 
the men would have been badly worsted. 

In the principal divisional points no hardship wzs entailed 
on anyone, as the work was coming all the time, and very few 


instances can be recalled where a man quit the month any worse 
off than if the day rate had been followed throughout, but m 
the smaller places the scheme was impracticable, and should 
never have been installed. At Wilmington, Del., for instance, 
which at that time was probably run on a smaller scale than any 
outlying point on the Baltimore and Ohio, the wages of some 
car repairers were pathetic. The figures аге not at hand, but 
if memory serves, a repair man at $1.40 daily rate was fortu- 
nate to draw $1. 

Nevertheless, the plan was assiduously pushed until the 
crash came in February, 1896, when the road passed into the 
hands of John К. Cowan and Oscar С. Murray, receivers. G. 
B. Hazlehurst was succeeded shortly after that time by J. 
Harvey Middleton, as general superintendent of motive power, 
and one of the first moves of the new mechanical department 
management was to practically abolish the piece-work system. 
Whatever piece-work conducted after that was left entirely to 
the discretion of the various master mechanics. The shop men 
returned to the day rates which they held previous to 1893 and 
1894, and quite a period elapsed before any further consideration 
was given to the subject. 


BENDING BRAKE SHAFT BRACES 


Brake shaft braces come within the class of work which is 
well suited for manufacture with a bulldozer, and at the Read- 
ville shops of the New York, New Haven & Hartford Railroad, 
a set of dies have been evolved for performing that operation, so 
that these braces are turned out at the rate of about 100 per 
hour, two men being required. 

The dies and their arrangement, as well as the brace betore 
and after bending, are shown in the illustration. Dies for two 
different sizes of braces are included on the same base, and 
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either one can be used. They consist, as will be seen, of a pin 
of the right diameter, back of which are hinged two swinging 
formers, which close down upon a stationary form in such a 
way as to force the 3$ by 1% inch bar around the pin, and in 
one operation form it to the proper shape. The swinging dies 
are forced inward by rollers carried by extending arms located 
the proper distance apart and secured to the movable head of 
the bulldozer. 

After the braces have been formed, the holes are punched cold 
in an ordinary punch, a gauge being used which eliminates the 
necessity for any marking. 


MILEAGE оғ Mexican RarLwAvs.—In a message to the Mexi- 
can Congress, President Diaz reviews the progress of the rail- 


roads of Mexico during the last six months as follows: “Тһе 
additions to the railways under federal jurisdiction since April 
last have been 148 miles, and those railways now aggregate 12,225 
miles, so that the 3,000 miles of railways subject to the jurisdic- 
tion of the state be added, we obtain a total of 15,225 miles as 
the present length of railways of*the Republic. 


Proposep IMPROVEMENTS ON THE Boston AND MAINE.—Presi- 
dent Charles S. Mellen, of the New York, New Haven and Hart- 
ford Railroad, and lately elected president of 
the Boston and Maine, will take the full du- 
ties of the presidency in solving the important 
problems in improving the latter system. An 


Before Bending 


ы "nA : : 
n Hs, important branch of those problems is the re- 
<+ OF Ü via laying of a large part of the system with new 
НУ “е rails, the purchase of new equipment, and 


particularly of heavier locomotives for service 
upon the northern part of the system, and the 
Fitchburg line. Another important improvement proposed is the 
electrification of service through the Hoosac tunnel This will 
require several years to complete. The $10,000,000 lately voted by 
the directors will be used for these improvements, and is in 
addition to a large sum expended during the past year. 


Brake Staff Brace 
Alter Bending 


STEAM RaAiLRoAD ELECTRIFICATION IN GERMANY.—The experi- 
ments which have been carried on in Germany during the last 
three years with a view to replacing steam by electric energy on 
the lines of railway have been so conclusive that it has been re- 
solved to introduce the new method of traction at an early date 
on several lines of railway. Before the end of the present year 
the work of electrifying the railway running between Bitterfeld 
and Dessau, the first section of the railway connecting Madge- 
burg, Leipzig and Halle, will be finished, and during 1911 the 
work will be begun on the line connecting Dittersbach and Lau- 
ban in Silesia. This latter line runs through very mountainous 
regions. 


ALTERNATING CURRENT FOR Heavy Traction Asroap.—Glanc- 
ing over a list of the twelve or fifteen three-phase roads and 
the twenty-five or thirty single-phase roads in Europe, I find 
that there was much that I did not see, but what I cid see was 
impressive of present progress and of the large plans which are 
being made for the future. Practically all interest seems to be 
directed toward alternating-current development for heavy trac- 
tion, either single-phase or three-phase, and at a low frequency, 
approximately fifteen cycles, this being accepted as the standard 
by several governments.—Chas. F. Scott in the Electric Journal, 
October. 


Тһе Acetylene Welding Torch 


A DISCUSSION ON THE MIXING OF GASES IN THE TIP OF A WELDING TORCH, HOW THE HIGH TEMPERA- 


TURE IS MAINTAIIED AND WHY IT IS NECESSARY, HOW THE 


DANGER OF EXPLOSION HAS BEEN 


ELIMINATED AND THE METHOD OF USING THE TORCH ARE ALSO CONSIDERED. 


J. Е. SPRINGER. 


While there are a number of methods for obtaining high 
temperatures, the most familiar is probably that of combustion. 
Ordinary combustion consists in the chemical union of oxygen 
with some other substance, and by this process heat is evolved. 
Thus, when coke combines with oxygen to form the poisonous 
gas, carbon monoxide (CO), a considerable amount of heat is 
set free. If hydrogen gas is burnt, that is, combined with 
oxygen, we get a large amount of heat. Heat can also be ob- 
tained by breaking up, or exploding, certain compound sub- 
stances. Thus, when nitroglycerin is exploded, heat is evolved. 
The former method is in use everywhere, but the latter is prac- 
tically unknown. There is a third source of heat; viz., the elec- 
tric current. When a strong current is made to pass through 
a wire whose diameter is such that there is inadequate provi- 
sion for conduction, then we get heat from the resistance of 
the wire, and this is what takes place in the incandescent electric 
bulb. 

In the oxy-acetylene torch heat is secured through a com- 
bination of the first two methods. First, there is a detonation 
of the acetylene as it emerges from the nozzle; and, second, 
by the carbon gas resulting from this breaking up of the acety- 
lene combines with the oxygen flowing out of the tip. About one- 
half of the resulting heat is supplied by each chemical action, 
but this double source of heat is not sufficient to account for 
the very high temperature obtained. It is said that the oxy- 
acetylene torch of the Davis-Bournonville Со., 90 West Street, 
New York City, is capable of producing a temperature of 6000? Е. 
or more. It so happens that about twice as much heat is pro- 
duced in the outer, or enveloping flame, as in the inner, or 
working, flame. The advantage of the inner flame lies in the 
concentration of heat. In an ordinary torch this little inner 
flame will be, perhaps, half an inch long, and have a diameter 
of about one-sixth of an inch. Неге is concentrated about 
one-third of the total heat produced by the detonation and total 
combustion of the acetylene. 

It is of interest to know why the little inner flame which does 
the work is so bright. Apparently, the reason is that here the 
carbon is flowing along uncombined with anything, but at a very 
high temperature. It has just parted from the hydrogen, with 
which it was combined when in the acetylene, and flowing along 
at a high temperature, it shines with a bright white light. 

Surrounding the little working flame is a large enveloping 


SECTION OF THE WELDING TIP 


This is hot, but not hot in comparison with the smaller 
one. Here, no doubt, the poisonous carbon monoxide is burnt 
to the dioxide. The danger of carbon dioxide to life is because 
it may, under favorable circumstances, prevent sufficient oxygen 
reaching the lungs. It smothers but does not poison, so the 
large flame may be regarded as advantageous, because it con- 
verts a deleterious gas into a non-deleterious one. The hydrogen 
that comes through from the little flame burns to water vapor 
here in the large one. In fact, the combustions going on pro- 
duce a large supply of heat, though not a high temperature, 
which is accounted for by the fact that the heat is scattered over 
so much space. The large amount of heat, however, is of serv- 


flame. 
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ice п; protecting the little working flame from loss of its heat 
through radiation and the like, and, further, there is probably 
some free oxygen coming through the little flame. The reason 
for this statement is that it has been found necessary to supply 
more oxygen in mixing than is really required to burn the ace- 
tylene to carbon monoxide, which necessity is probably due to 
difficulty of getting perfect mixture, the remedy being to supply 
an excess. The oxygen coming through the little flame would, 


TWO SIZES AND DESIGNS OF WELDING TORCHES 


if not consumed in some way, oxidize the work, which might 
prove serious and even prohibitive. It is, no doubt, the envelop- 
ing flame which takes care of this surplus, its hydrogen and 
carbon monoxide sucking up the oxygen. The outer flame is, 
therefore, to be considered on the whole as a very valuable 
adjunct. 

Curiosity may be entertained why it should seem important to 
secure temperatures of 5000? and бооо° F., but it should be 
remembered that this temperature is that of the flame and not 
of the work. It would be useless to heat the metals to any such 
temperature. In explanation it may be said that the oxy-acety- 
lene torch is used in the open air to affect the heating of a 
small quantity of metal. The bulk of the work acts as a dissi- 
pater of heat. Consequently, because of dissipation into the 
atmosphere and through the body of the work, it is absolutely 
necessary to furnish a temperature far in excess of that re- 
quired to melt the metal itself. 

The nozzle used by the company mentioned is simple in form 
and is shown in section in one of the illustrations. Oxygen comes 
in along the axis under pressure, and is made to pass through 
a very small orifice (A). Emerging from this it still has nearly 
the whole length of the nozzle to traverse. However, just a 
little forward of the front side of the small orifice, there are 
several others (B) arranged in the wall of the nozzle. These 
admit acetylene in radial streams, which is under less pressure 
than the oxygen. Тһе two gases thus meet when moving іп 
directions at right angles to each other, and in consequence a 
certain amount of mixing takes place at once. Further mixing 
occurs as the two gases move on through the length of the 
nozzle. This passageway has a smooth cylindrical wall, and its 
length provides opportunity to complete the mixing to a more or 
less perfect stage. It seems important that the mixing chamber 
should be a plain bore without turns or obstructions to effect 
intermingling; otherwise danger might perhaps arise in con- 
nection with the acetylene which is an explosive gas. In this 
tip, oxygen under high pressure drives acetylene under low 
pressure along a straight and smooth bore. | 

In that part of the torch back of the tip, the acetylene is made 
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to pass through a packing of asbestos and mineral wool. This 
protection is similar to that afforded by the gauze of the min- 
er's lamp. The acetylene can pass, but not the flame. But, even 
if a flare-back should pass this packing, there is another and 
very reliable safeguard. The tube which leads back to the acety- 
lene generator-and-reservoir passes into and out of a water 


BROKEN CYLINDER ON A VAUCLAIN COMPOUND LOCOMOTIVE. 
TEMPT WAS MADE TO REPAIR IT WITH THERMIT, BUT OWING TO 
THE MOULD SLIPPING THE PIECE BROKEN OUT WAS RUINED. 
A NEW PIECE TO FIT WAS THEN CAST AND WELDED INTO 
PLACE BY THE ACETYLENE PROCESS AS IS SHOWN BE- 
LOW. THE LOCOMOTIVE IS NOW :N SERVICE WITH 
NO SIGN OF A LEAK OR ANY WEAKNESS. 


AN AT- 


tank. Here it is interrupted, so that communication between 
the two portions of the tube is only secured by passage through 
the water. - А flare-back would thus be extinguished before it 
could reach the acetylene supply. It would seem very unlikely, 
however, that a flare-back should occur, when the manner is 
recalled of the way the two gases enter the tip. 

The oxygen comes in along the axis and forms the main cur- 
rent, because it comes in under higher pressure, and because its 
direction of flow is not changed in the tip. The acetylene joins 
this current coming in from the sides. It is under a less pres- 
sure and has its direction changed; and, further, the oxygen 
strikes it from behind, as it were. Apparently, the only way a 
flare-back could occur is for the oxygen to find its way in 
some manner back through the acetylene supply pipe. By avoid- 
ing the presence of any obstruction to the flow of the oxygen 
through the tip, all danger of this would seem to be eliminated. 
Perhaps, however, it would be best for workmen to avoid allow- 
ing the end of the tip to get clogged or otherwise obstructed by 
the work. But even so, there are two safeguards back of the 
tip: the packing and the water tank. 

The oxy-acetylene torch is easily handled like any other tool. 
The great temperature of the little inner flame is employed 
with striking results in effecting what are called “welds.” That 
this term is scarcely a proper one will readily be understood 
when the true character of the process is understood. We will 
suppose that we wish to join the edges of two sheets of ™%-in. 
steel. Each edge is first beveled off at an angle of 45°, so that 
when the two are placed together we have a groove with an 
angle of 90°. The operator begins the use of the torch to heat 


the sides of the groove, particularly at the bottom. Аз the 
metal softens, matters are so managed as to fill in the bottom 
with metal from the work, and then to fill in the groove higher 
up by melting new metal from a rod. Attachment to the 
groove sides is accomplished by heating them to a more or 
less softened condition. In all this work the little flame is the 
principal agent. Тһе filing in is continued until the whole 
groove is filled, and if it is desired to make the seam especially 
strong, the new metal can be added until a slight ridge is form- 
ed, which can be rounded off to present a neat appearance. The 
foregoing is the general method, and it will be seen at once that 
it is quite different from that employed by the blacksmith, as the 
metal is actually melted. At the junction of the new metal with 
the old the employment, at times, оҒ a hammer or similar instru- 
ment may facilitate the union with the old. Perhaps the name 
fusion welding best covers the operation. 

As already suggested, the work itself tends to carry off heat. 
This, of course, increases the duty of the torch. If the metal 
is in the form of quite thin sheets, then the torch can be de- 
pended upon to accomplish the union unaided. The loss of heat 
becomes so enormous, however, in cases where the metal is thick 
that oftentimes it is economical or necessary to assist the 
torch. For example, it is quite possible to unite metal where 
the thickness is 5 or 6 inches. The groove is prepared as usual, 
but in order to prevent excessive losses of heat from the little 
flame an additional source of heat is provided. In some cases 
it may be possible to maintain a charcoal fire beneath the locality 
of the groove. In others, the adjacent metal may be heated by 
any convenient means, as in a furnace, and the welding effected 
while the work 15 still hot, or a flame such as that provided by 
the Rockwell torch may be used in conjunction. In any case, 
the idea is to supply from another source a portion of the heat 
otherwise carried off by radiation and conduction. 

A little consideration will show one that the metal involved, 
both new and old, is subject to very considerable expansion and 
contraction. Mild steel has a co-efficient of linear expansion of 
about 0.0000066 for 12 Е. For, say 2400?, we should have 


0.01584. If at the top of the groove the new metal has a width 
of 5 inches, the shrinkage from a molten, or nearly molten, con- 
The same thing goes on propor- 


dition would be considerable. 


THE CYLINDER AFTER NEW PIECE WAS WELDED INTO PLACE 


tionately in smaller welds, and it will be seen that the operator 
will have something more to do than merely fill up the groove 
and see that a satisfactory union between old and new metal 
takes place. He must manage the cooling to prevent contraction 
cracks, and here is where skill and experience are required. 


NOVEMBER, 1910. 


Welding by means of the oxy-acetylene flame is а matter of only 
a few years, and those interested in it have by no means found 
out all there is to know, but perseverance and intelligence have 
steadily advanced knowledge so that today the successful appli- 
cation of the process has been made to numberless lines of work. 
In many of these, the methods have been more or less standard- 
ized, so that definite instructions can be given, and new work 
is constantly being included within the bounds of well established 
practice. 

The great temperature of the little flame is being utilized to 
perform an office quite different from that of welding. Тһе 
torch is often used as a "putting on" tool For example, take 
the case of a large gear wheel in which a tooth has been broken. 
To get a new gear may involve great delay—shutting down of 
considerable machinery, and large expense for the wheel itself— 
but with the oxy-acetylene torch new metal may be added and a 
blank tooth built up on the root of the old. This is accomplished 
in the same way as in ordinary "fusion welding." There, new 
metal is filled into the groove, and similarly, the broken tooth 
can be built up, layer by layer, until a mass of such form and 
size has been added to enable the finishing-machine operations to 
produce a perfect tooth. Тһе same procedure is applicable to 
cases where a lug or other protuberance has been broken off 
from a casting. It makes no difference whether the casting be 
new or old, or whether the protuberance has been broken off or 
omitted through oversight in casting. А little consideration 
will show that this building up process is extremely important. 
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of the same material as the body, and rolled or forged steel 
may be hardened. The new material may often be made similar 
to the old not merely in chemical composition, but in its condi- 
tion. This is accomplished by hammering as the new metal is 
added. 

Indeed, parts of dissimilar metal may be united; or a part of 
one material may be built up on a body of a different character, 
which is important. In this way a bronze part may be joined 
to a steel part, the whole becoming a unit. High carbon steel 
can be united to mild steel, thus permitting the hardening of 
one. An example in point is where a manufacturing concern 
makes a pipe out of sheet steel and then adds flanges of cast 
steel. These are joined to the pipe by oxy-acetylene welding. 
It may be added that the longitudinal seam is also made by the 
same process. Such pipes (5 to 7 inches in diameter) are put 
under a pressure test of 1,000 pounds to the square inch. It is 
said that the test is ordinarily successful when first applied. 

The chief expense in oxy-acetylene welding, when the outfit 
has once been obtained, is for the oxygen. Тһе expense per 
cubic foot of oxygen may be taken at three cents; per cubic 
foot of acetylene, at one cent. Now 28 per cent. more oxygen 
by bulk is supplied than acetylene, so that the oxygen corre- 
sponding to one cubic foot of acetylene will cost $0.0384, mak- 
ing the total cost of both gases $0.0484. To make a 100-foot 
"weld" of 1/16-in. sheet steel, 5.6 cubic feet of acetylene will 
be required. The expense for gas will therefore be $0.0027 per 
foot, and it will take about two hours for the operator to weld 
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SPRING RIGGING OF A MALLET LOCOMOTIVE ON A CURVE. 
(SEE REFERENCE ON NEXT PAGE.) 


Cavities may be filled up in the same way and a blow-hole, 
crack or similar defect may be very thoroughly eliminated. For 
example, the case of a 4500-pound brass casting may be cited, 
which, upon examination, was found to contain certain cracks 
necessitating that the whole be scrapped, if not corrected, but 
the oxy-acetylene torch successfully reclaimed it from the scrap 
heap. In another case, a good-sized casting was to form part 
of air compression machinery, and extensive machine opera- 
tions had to be carried out. When an amount, said to be $300 
worth, had been done, the discovery was made that a blow 
hole communicated with the air chamber. Here was a case 
where the defect would have resulted in considerable loss. But 
here also the new process was equal to the requirements of the 
Occasion. 

The oxy-acetylene procedure is largely indifferent to what 
the particular metal is. If the material is cast iron the torch 
will build up new parts, fill in cavities, or unite one piece to an- 
other, and the same may be said of most, if not all, of the 
common metals. The great temperature avaliable secures such 
moiten and plastic conditions that new metal can be added, and 
new and old united. Хо especial welding quality is needed. Іп 
the old days, only certain materials could be welded; and the 
possibilities of soldering and brazing were very limited. With 
the oxy-acetylene torch the new metal which is added may be 
precisely the same as the old. Parts of cast iron can be united 
by the use of cast iron in the seam. Тһе cavities in a casting 
of brass or other material can usually be filled in with the same 
metal. The parts added by the building up procedure may be 


100 feet. If his time is worth 30 cents per hour, the total ex- 
pense for gas and labor will be $0.0087 per foot. If the sheets 
are one-half inch thick, then the cost will increase to about 37 
cents per foot. It is probable, however, that by perfecting 
means of re-heating, the cost of welding the thick sheets could 
be much reduced. In other words, a great deal of the neces- 
sary heating could probably be done much more cheaply by the 
use of fuels other than oxygen and acetylene. 


EQUALIZATION OF MALLET LOCOMOTIVES 


To THE EDITOR: 

In reply to Mr. Fowler’s criticism* of my article on the 
“Equalization of Mallet Locomotives, which appeared on page 
342 of your September number, I would like to quote from a 
paper read before the American Society of Mechanical Engineers 
in New York City, in December, 1908, by C. J. Mellin, as follows: 

“On the front engine, all springs on each side are equalized 
together with a cross equalizer between the front springs. The 
rear engine is equalized in the same manner, except that the 
cross equalizer is omitted. This makes a three-point suspension 
of the whole engine and prevents any excessive local stresses of 
a diagonal nature on an uneven road; as the front engine accom- 
modates itself very freely to the rear engine and approximately 
divides the angularity between the inclination of the axles. The 

* See AMERICAN ENGINEER, October, 1910, page 402. 
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wheels then follow the rail comparatively freely and easily on 
the twisting parts, at the rising of the outer rail, on entering and 
leaving curves, as well as on any other unevenness of the road." 

It is self-evident that the tops of the rails at ends of curves 
form a warped surface and that the driving springs will have to 
take care of the difference between this warped surface and 
a plane, unless the front engine is equalized across. Тһе point 
which I intended to make in my article was that this difference 
was not enough to cause any excessive stresses and that equal- 
izing the springs on both sides of the front engine together, to 
prevent these stresses, was a cure that was worse than the 
disease, on account of the narrowness of the triangular or three- 
point support. 

The sketch on the preceding page shows what happened to the 
spring rigging on some 2-8-8-2 engines. Some of these had the 
springs tilted in the direction shown and some in the opposite 
direction, and the condition caused serious difficulty. 

Tt should be noted that when the springs have assumed this 
position they tend to remain so, on account of the difference in 
length of the lever arms “А” and "B." 
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Равтімс OF THE Ways.—We take it for granted that every 
Traveling Engineer before he accepted the position has agreed 
with bimself that he has come to a parting of the ways, a 
peaceable and self-respecting parting however, and we do not 
believe it possible for any one, we care not how honest he may 

_be, to do justice to himself or any one else if he tries to look 
with one eye at the men and with the other one at the officials. 
Fither one or the other of his eyes will be badly strained in the 
course of time and eventually both will become useless.—From 
Committee Report at the Traveling Engineers! Convention. 
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Success or THREE-PHASE LOCOMOTIVES IN THE SIMPLON Tun- 
NEL.—At the Simplon tunnel the trains are handled very smoothly 
by the Brown-Boveri three-phase locomotives. They run about 
forty miles per hour through the single-track tunnel, thirteen  (----75 
miles long with an up-grade each way to the middle. The over- 7 
head construction is simple, and in the yards outside oz the tunnel 
the support is a light frame work of two-inch gas-pipe. Clean 
and agreeable as is the tunnel compared with others where steam 
locomotion is used, yet it is a poor substitute on a pleasant day 
for the beautiful trip over the Simplon Pass by the road built 
by Napoleon a century ago. This route, however, takes from 
seven o'clock in the morning until four in the afternoon instead 
of twenty minutes by the electric trains.—Chas. Е. Scott т the 
Electric Journal, October. 
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TANK LOCOMOTIVE FOR SUBURBAN SERVICE—CANADIAN PACIFIC RAILWAY 
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RecorpING ЗТЕАМ Meter For UNiversity oF ILLINoIs.—The 
General Electric Company has presented the University of Illi- 
nois with a recording steam meter, a device which has been in 
successful use as a means of determining the quantity of steam 
passing any pipe to which it may be attached (See American En- 
gineer, September, 1910, page 377). The gift was transmitted on 
behalf of the General Electric Company by its Sales Manager, F. 
С. Vaughan, to Professor Ernst J. Berg, їп charge of the Depart- 
ment of Electrical Engineering. This is the second significant 
gift that this company has made the University during the past 
year, the first consisting of a 100-kilowatt Curtis steam turbo- 
generator which now constitutes a part of the equipment of the 
Department of Electrical Engineering. 
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NuMBER OF LocoMorivEs EQUIPPED WITH SUPERHEATERS.— 
Recent published reports are to the effect that there are now 
over 800 engines equipped with superheaters on twenty гай- 
roads in North America and the number is increasing almost 
daily. 


MECHANICAL CONVENTIONS TO BE AT ATLANTIC City.—At the 
annual meeting of the Railway Supply Manufacturers’ Asso- 
ciation, Washington, D. C., Sept. 30, it was decided to hold the j 
next association meeting at Atlantic City, June 14 to 21, то, 
during the sessions of the M. M. & M. C. B. Associations. 


Suburban Tank Locomotive 4-6-4 Type 


CANADIAN PACIFIC RAILWAY. 


An attractive appearing suburban locomotive is an unusual 
sight, but by careful attention to this feature the motive ромсг 
department of the Canadian Pacific Railway has developed a 
design which in addition to amply filling the requirements of 
the service, presents a really attractive appearance, as is evident 
from the illustrations shown herewith. 

Two of these locomotives were turned out of the Angus shops 
some time ago and have proven to be most successful. They are 
designed to handle trains between the Windsor Street Station and 
Point Fortune, a distance of 47 miles. The average train con- 


and still keep its weight within the limits of the bridges, it was 
necessary to give every detail of the whole design the most carc- 
ful study to obtain sufficient strength with the least possible 
weight. This has resulted in the use of structural steel shapes 
and steel plates for building up many of the brackets, braces and 
cross ties which are usually made of cast steel. With this 
method it has been possible to obtain a locomotive having 20 x 26 
in. cylinders; 63 in. drivers; boiler with an equivalent heating 
surface of 2,350 sq. ft, a tank with a capacity of 3,000 galloas 
of water, and space for 4 tons of coal, the total weight being but 


SUBURBAN TANK LOCOMOTIVE. DESIGNED AND BUILT BY THE CANADIAN PACIFIC RAILWAY. 


sists of six coaches and one baggage car, and there are seven 
regular and thirteen flag stops west bound and four regular 
and twelve flag stops east bound. Тһе schedule times are 120 
and 105 minutes respectively. Coal and water is taken at Rigaud, 
40 miles from Montreal. For the three months ending July 14 


these two locomotives in this service made somewhat of a coal 
record, the consumption for that time being 345 lbs. per thousand 
ton miles and 79 lbs. per locomotive mile. 
this is certainly a most satisfactory result. 

In order to obtain the capacity desired with a tank locomotive 


For suburban service 


-4.-% и " m 
И 2% x 1 x * Angle 


.IN К BEARING СКОЅЅТІЕ АМП TANK SUPPORT, BUILT OF STEEL 
. PLATES AND ANGLES. 


236,000 lbs. in working order. This including, of course, about 
13,000 lbs. of water and 4,000 lbs. of coai. 

A number of the parts formed of structural steel are shown 
in the illustrations. Among these will be noticed the link bear- 
ing cross.tie, which also forms a saddle for the tanks, as well 
as a frame brace. This is composed of a vertical member of 74 
in. steel plate secured to a horizontal member of 5$ in. steel 
plate. There is also a horizontal stiffening plate of 1⁄4 in. 
thickness and other stiffening angles and connections arranged 
as the illustration shows. The tanks are carried from the 7$ in. 
plate by М in expansion plates and 
are braced by 14 in. gusset plates. 
This cross tie has a 3134 in. bearing 
on the frames and is secured to them 
by 3 x 3 x % in. angles, one on either 
side of the frame. 

As the tanks are secured to the 
boiler at its front end and the whole 
construction of tanks and crossties 
are riveted and bolted together both. 
to boiler and frames, it forms an 
absolutely solid support for the link; 
in other words, the tank has been made to reinforce the cross- 
tie, and resists the thrust of the link. 

Other structural steel details are the rear engine truck crosstie, 
front and back bumpers, expansion brackets, etc. The rear 
engine truck crosstie is composed of a % in. plate, braced by two 
38 іп. plates riveted to it, a check for the frame fit on each 
side was obtained by machining down a 1 in. plate to form the 
horizontal member. The rear bumper outside the frame is made 
only sufficiently strong to take push pole thrusts, but between the 
frames, where the pilot coupler is attached, it is strongly braced 
by 1 in. plate. There is a 15 in. channel facing which extends 
out to the sides of the back tank and has % in. top and bottom 
cover plates which braces it strongly together. 

The front bumper which will have to withstand corner'ng 
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thrusts and also protect the cylinders is of a much stronger соп- 
struction than the rear. There is a 15 in. channel facing, but 
the top and bottom cover plates have been made 4 in. thick 
and strongly reinforced by 31 x 314 x 34 in. steel angles. There 
is a steel casting between the frames which backs up the draw- 
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938 in. long. All of the side stays underneath the front tanks 
are flexible and a new system of cross braces for the roof sheet 
has been used. There are 8 of these braces, 114 in. diameter, 
connected to the roof sheet by 5x 3 in. tees, so located as to 
prevent bulging of the roof, which reaches a maximum at a 
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FRONT ENGINE TRUCK.—C. P. R. SUBURBAN LOCOMOTIVES. 


head and also has flanges to which the top and bottom cover 
plates are bolted. 

The front tanks, cab and rear tank are built up together ın 
such a way as to be continuous from front to back, and, as thc 
front tank is secured to the boiler at a point just back of the 
cylinders where there is no expansion, which means that it is 
rigid with the main frame, and, as the rear tank and cab соп- 
struction is solidly braced to the frames, the boiler does not 
expand, carrying the cab back with it, as with the usual con- 
struction, but is free to move backward between the front tanks 
into the cab, although supporting at the same time the weight 
of the rear end of the front tanks. This has been arranged by 
making the front plate of the cab 14 in. thick and reinforcing it 
Бу a 3x3xX in. angle which rests on top of the boiler and 
extends outward on each side to bolt to a lug on the top of each 
side tank. 'This angle is not studded to the boiler, but rests on 
a smooth filling strip on its roof sheet to permit of free move- 
ment without putting any strain on the cab front or tanks. 

Both tanks and cab are of the usual plate construction, strongly 
braced, the tanks have a system of splash plates so arranged as 
to effectively break up any surge of water from end to end. The 
top of the front tank is in line with the top of the rear tank on 
which the filling hole is located and two 7 in. equalizing pipes 
connect them together. | 

Frames.—Cast steel main and front frames are іп опе piece 
and the rear frame of wrought iron are let into a machined fit 
I in. deep and bolted on by 11 bolts 1% in. diameter. Through 
the use of Walshaert valve gear it was posible to liberally cross- 
brace the frames. At the front is the front bumper casting fol- 
lowed by the cylinders, guide yoke and yoke sheet, link bearing 
cross-tie and waist sheet, front expansion brackets and plate, 
back expansion brackets and plate, rear engine truck cross-tie 
and back bumper. The back tank itself is also built down to 
the frame and secured to it by two 3 x 3 x 3 in. steel angles, and, 
as the bottom of the tank is supported by two crossbars of 5/16 
in. steel plates, the whole construction is exceedingly rigid. 

Boiler.—This is of the extended wagon top type, with medium 


width firebox. There аге 173—2 in. flues and 22-55 in., all 13 ft. 
point just above the crown. Тһе boiler, although not strictly 
of the wide firebox type, has ample capacity to supply steam to 
the cylinders at any speed; this is shown by the "B. D." factor 
of 753 well within the limits of good practice. | 

The injector check is of the latest Canadian Pacific type* :о- 
cated on top of the boiler 30 in. back of the flue sheet and is 
placed underneath the bell stand. The check casting proper 
combines the discharge from both injectors and also has a con- 


* See American Енсімккв, Nov., 1909, page 427. 
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Wheelbase of Engine on 20 Curve 


nection for a blow-off pipe. An inside deflector plate serves to 
distribute the water after entering the boiler. 

Cylinders and Valve Gear.—These are of the inside admis- 
sion piston valve type with the valve chambers cast inside the 
main frames. This necessitates a rocker at the front end tc 
transfer the line of motion from the radius bar on the outs:de 
of the driving wheels to the valve stem inside the frames. The 
front cylinder heads are of cast steel and the back cast iron, 
lugged for alligator type guide bars. Тһе valve gear is of the 
Walschaert type and the details are of the Canadian Pacific 
Railway Co.’s usual construction, except that they have been 
made lighter than any previously used on this road. Two 3 in. 
vacuum relief valves are used connecting to each steam chest. 

Spring Rigging.—The engine is equalized from the front truck 
to the back driver with equalizers on each side of the front 
truck. The back truck takes its weight direct from the frame 
and in this way the points of support are as though the enginc 
had four pairs of driving wheels equalized together and а four- 
wheel center pin leading truck. Both trucks, although of the 
four-wheel type, have radius bars, and the length of these bars 
has been determined with a view of making the rear wheels do 
some of the guiding and relieve the front wheels of excessive 
flange wear. 

This is best explained by referring to the diagram whicii 
shows the wheel base of the locomotive on a 20 degree curve, 
and the lengths of the radius bars are such that when taking a 
curve the front flange bears against the outside rail and the rear 
flange on the same side is also brought close to it instead of the 
outside leading and inside back flanges bearing, as is usual, with 
trucks of this type. Side movement of the truck has been pro- 
vided for by a system of slides having an incline of 1% in. in ro 
in. These inclines have а centering effect of 8,100 lbs. and 
work in an oil bath formed by flanges on the supporting cross- 
tie on the truck, in this way uneven wear should be prevented. 
The truck radius bar and driving equalization systems present а 
novel and interesting arrangement, but the results obtained in 
service more than justify the innovation. 

Driving Wheels, Rods and Boxes.—The driving wheel centers 
are of cast steel with pear section spokes and arch section rims; 
cast iron hub liners are let into and studded to the hubs. These 
run on babbitt faces on the driving boxes. 

Supplementary counterbalance weights are used in conjunction 
with the ordinary balances opposite the cranks and the wheels 
are balanced in accordance with the system worked out by H. 
H. Vaughan and fully described in the AMERICAN ENGINEER AND 
RAILROAD JOURNAL of October, 1909. The computation for one 
of these engines is reproduced in the adjoining table. 

The side and main rods are I section forged from mild steel 
with strap connections on the back end of the main rod and main 
crank pin. 


All driving boxes are 9x12 in. and the faces in contact with 


shoes and wedges have brass liners studded and lugged to the 
boxes. Grease lubrication is used throughout. 


Guides—The guide bars are of mild steel arranged for а 
crosshead of the Alligator type, with yokes of Universal Mill 
plate 114 in. thick, made in three pieces. The cross plate sus- 
pends the legs, which are bolted to it with nine 1% in. bolts, 
these in turn carry the guide bars by double cast steel knees. 


Removable sectional liners are used on the crossheads, which 
are exceedingly light for a crosshead of this type. They each 
weigh but 350 lbs. complete. The sectional liners may be re- 
placed when worn without disconnecting the crosshead by simply 
removing the side plates held in place by six % in. bolts. This 
is one of the most successful types of crossheads which has 


COMPUTATION OF COUNTERBALANCE WEIGHTS. 


ENGINE IQQI. CLASS T2A. WEIGHT 239,000 LBS. 
WEIGHT OF RECIPROCATING PARTS, 


РИ ОЙ -and-rOd. ОРЕСТ ЕТ = 465 Ibs. 
Crossliesd- Complete. „хой бә ha авы CAS as =  aBe ^ 
| Front end = 275°" 
Proportion of main rod (reciprocating) 1/6 back end = 65 “ 
Total for one side of епраїпє..................... = 1,095 lbs. 
WEIGHT OF ALL PAKTS ROTATING AT CRANK PINS. 
Leading wheel. Front end of leading side rod........ = 145 Ibs. 
Bac “ “ LII éi LI] = 240 
Main ny | Front “ “ trailing “  '" = 245 | =" .800 > 
Prop'n of main rod (rev'l'g) = $15 
Trailing " 
Total for one side of епаїпе....................... 1,090 lbs. 


NorE.—]n the succeeding data, all the rotating weights on wheel 
are reduced to the radius of the станк pin as follows: 
x 


Back end of trailing side rod........ = 195% 


Equivalent weight at crank pin = 


R 
W = Actual weight of any mass. 
x = Distance of its C. G. from center. 
R = Radius of crank pin. 
Leading. Main. Trailing. 
Right. Left. Right. Left. Right. Left. 
Weight hung on pin to balance 
the counterbalance weight..... 365 370 1,070 1,045 400 390 
Rotating weight at crank pin.... 145 145 800 800 145 145 


Direct overbalance ............. 200 225 270 245 255 245 
Supplementary balance weights.. 120 120 120 120 120 120 


370 Ibs. 


Total overbalance, ауд. о# К. & L. 342 Ibs. 377 Ibs. 

Total reciprocating weights = 1,095 lbs. 

Sum of total overbalance = 1,089 “ 

Total horizontal unbalance = 6 lbs. or .0025% of weight of 
engine. 


Maximum: overbalance оп any wheel = 270? + 1202 = 295 Ibs., 
ог 1.22% of whecl load in К. main. 

Transverse unbalance = total reciprocating weight — (total over- 
balance — total supplementaries). 

Transverse unbalance = 1,095 — 
or .15% of engine weight. 

Total Horizontal Unbalance is the unbalanced part of the recip- 
rocating weights, which by its inertia, tends to move the engine as a 
whole forward or backward on the track. 

Transverse Unbalance is the unbalanced part of the reciprocating 
weight, which by its inertia causes a nosing motion, 

Maximum Overbalance is the unbalanced revolving weight, which 
by its centrifugal force increases or decreases the pressure of the 
wheel on the rail. The force due to this weight, if large, may ex- 
ceed pressure of wheel on rail, and lift the former against the 


(1,089 — 360) = 366 Ibs. 


springs, with possible damage to track. 
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ever been used by this road, and the difficulty of slack between 
the crosshead and bars has entirely disappeared since the adop- 
tion of this style of renewable shoe. 

Superheater and Smokebox.—Single, adjustable draft pipes arc 
used with а 574 in. exhaust nozzle and 1414 in. taper stack, draft 
through the 5 in. tubes which contain the superheater is con- 
trolled by an automatically operated damper which cuts it off 
when steam is not being used. Considerable difficulty is experi- 
enced with operating cylinders in general and experiments are 
now being made as to what would be the action of the fire on 
the superheater pipes if the damper cylinder and automatic 
damper were omitted altogether. 

А throttle of an ordinary type arranged to take steam at the 
top and having no drifting valve is employed. 

The general dimensions, weights and ratios are given іп the 
following table: 


GENERAL DATA. 


ео а РИС 4 ft. 8% in. 
ФЕТУІСЕ: аура саласыны Е E uburban 
Ро D ees quU a oq bim Тал ee Made Bit. Coal 
Tractive effort о cer Ets s dene Guard Vs РЫ 28,100 Ibs, 
Weight in working огдбег.................................... 286,000 lbs. 
Weight on drivers... ее вооон 185,000 Ibs. 
‘Weight on leading truck ei. iieri err rà rex REA VS 49,340 Ibs. 
Weight оп trailing Ттгиск..................................... 51,660 Ibs. 
Wheel base, driving. oss e b xr xr ае Унна 14 ft. 10 in. 
"Wheel base, їоїа]...................................4..5. 88 ft. 10 in. 
RATIOS. 
Weight on drivers + tractive еЙогі................................. 4.80 
Total weight -- tractive ебогі...................................... 8.40 
Tractive effort X diam. drivers — heating вигѓасе.................. 753.00 
Equivalent heating surface -- grate агеа............................ 71.00 
Firebox heating surface -- total heating surface, 00................... 8.65 
Weight on drivers — equiv. heating өлгізсе......................... 57.40 
Total weight — equiv. heating SUPlace шкен Chet ieee Saws 100.00 
Volume both cylinders, cu. #........ ccc ccc cece leeren 9.50 
Equiv. heating surface — vol. суііпдегв............................ 248.00 
Grate area -- vol. суііпдегв......................................... 8.48 
CYLINDERS. 

Kind оо Л О О Г Т Л ЛЛ ОО VE a бітріе 
Diameter and вігоКке........................................ 20 x 96 in. 
VALVES 
КІП оо осень Piston 

Diameter еее, 12 
WHEELS. 
Driving, diameter over Ч(ігев...................................... 68 in. 
Driving journals, diameter and Тепдіһ......................... 9 x 19 in. 
Engine truck wheels, Шатегег.................................... 81 in. 
Engine truck, journals... uoo sas sso ne seas NERA Iona ee 6 x 10 in. 
Trailing truck wheels, Жатегег.................................... 31 in. 
Trailing truck, }оицгпа!5.................... vns e ль dw a 6 x 10 in. 
BOILER. 
Styles dues Sa Л ТООК ОО ЛЛ КГ КУ УОЛ ОКЕ il qos as Wagon Top 
Working ргезвитё m p" —————————————m 200 Ibs. 
Firebox, length and міШҺ................................. 114 x 41% in. 
Firebox plaets, Іһісіпев..................................... ич іп. 
Firebox. water space ............................... Е. 4, B, 8, S. 8% in. 
Tubes, number and outside Йатетег..................... 22—5, 175—9 in. 
Tubes; length тасы ерке көке 18 ft. 994 in. 
Heating surface, Н1һев...................................... 1,045 sq. ft. 
Heating surface, firebox „аа аана а анааан 156 sq. ft. 
Heating surface, (оїаЇ...................................... 1,801 sq. ft. 
Superheater heating surface............ more Rc 866 sq. ft. 
Equivalent heating өчгбасе.................................. 2,850 sq. ft. 
“Grate area .......... ыза pa eis qué Shadow ама катын аа т) 33.1 sq. ft 
Smokestack, diameter .......................................... 14% in. 
Smokestack, height above тай.................................... 181 in. 
Center of boiler above тай..................................... 10434 in. 
TANKS 
Water capacity ааа 3,000 gals. 
«Coal capacity р аа АЛ a Rus e cs 4 tons 


PROPOSED USE OF THERMAL UNITS AS THE MEASURE 
OF BOILER POWER* 


For over thirty years engineers and engineering teachers have 
been apologizing for the use of the term “boiler horsepower.” 
Even the committee of the society which reported in 1884 says: 
““It cannot properly be said that we have any natural unit of 
power for rating steam boilers.” If a horse power is the rate 
of doing work, and a boiler is considered as a machine, and 
the water as the moving parts, the only mechanical power that 
a boiler produces is that due to the external latent heat of evap- 
-oration, except when it explodes. Hence the term “boiler horse- 
power” is a misnomer. The object of the use of a boiler is the 
absorption of the heat energy obtained from the potential energy 
-of the fuel by combustion, and its transfer to and storage by a 
volatile liquid for convenient use in a heat engine, ог for other 
thermal purposes. Hence as a boiler uses the latent heat energy 
of the fuel as its source of supply and develops and delivers 


* From a paper by Prof. W. T. Magruder, of Ohio State University, 
before the American Society of Mechanical Engineers. 
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available heat energy, there would seem to be every reason why 
the power or ability of a boiler to deliver energy should be meas- 
ured in thermal units, as being the only unit of energy that the 
boiler ever normally receives or delivers. Furthermore, the 
energy from every boiler is always measured in heat units before 
being reduced to boiler horsepower. 

To measure the capacity or power of a boiler plant, or its 
output of energy, in millions of thermal units would not be 
practical; a smaller unit is desirable. It is therefore proposed to 
measure the power or capacity of a boiler in "boiler powers," 
and to define a boiler power as 33,000 B. T. U. of heat energy 
delivered per hour by a steam boiler, steam main, or by a hot- 
water heating main, or the like, or added per hour to the feed 
water of a boiler, or to the water of a hot-water heating sys- 
tem. Тһе acceptance of this term will, it is thought, simplify 
the whole subject; the unit will remain constant, will be easily 
remembered and easily used, and will not be one of three stand- 
ards, differing slightly among themselves, as is at present the 
case with the term boiler horsepower. Its analogy to mechan- 
ical horsepower will be helpful rather than the opposite, espe- 
cially to the beginner in engineering knowledge. The unit boil- 
er horsepower may still be retained by those who may prefer to 
use it in some one of its many thermal values. 


FAST RUN WITH A SUPERHEATER LOCOMOTIVE ON 
"THE LONDON AND NORTH-WESTERN RAILWAY 


А test run was made recently on the London and Northwestern 
Railway with Mr. Bowen Cooke's new 4-4-0 simple "George the 
Fifth," equipped with the Schmidt system of superheating, has 
produced some very interesting data which well illustrates the 
high speed possibilities of a locomotive when so equipped and 
intelligently handled. It is intended that the tests will be of a 
competitive nature between the "George the Fifth" and a non- 
superheater, the "Queen Mary," both engines being identical in 
every respect, with the exception that the latter has one inch 
less cylinder diameter. The comparative performance of the two 
engines under the same conditions has not as yet been reported, 
but that of the "George the Fifth" is not lacking in individual 
interest. 

The principal dimensions of this engine are as follows: 


Cylinders о E eMe tun UE e Ee e 20 x 26 in. 
Driving wheels- ТТГ ЛЕКЕТ ЛЕККЕ ЕКИ DM Ma ea pde sep 81 in. 
Driving wheel Һаве............................................... 10 ft 
Boiler diameter, ошїзїде........................................ 6034 in. 
Firebox, length and width, ошвіде............................ 88 x 49 in. 
Total heating зигїасе...................................... 1,849.6 sq. ft. 
а С ИЕЛЕНЕ San IRI EN Te Maca Da ak ИК 175 Ibs. 
Weight of engine in working огдег........................... 133,840 Ibs. 
Weight of tender in working огдег........................... 82,880 Ibs. 
The train was composed of: 
Thirteen eight-wheel соасһев................................. 722,960 Ibs. 
Dynamometer- car ........................................... 76,160 Ibs 
Total weight of engine, tender and їгаїп...................... 454.24 tons 


The distance from Crewe to London is 158 miles, and on the 
south-bound, or "up" trip, a stop was made at Rugby. The mean 
speed from Crewe to Rugby was 5334 miles per hour, and from 
Rugby to London, 5814 miles per hour. On the non-stop return 
trip the high average of over 60 miles per hour was attained, 
the actual running time being 157 minutes for the 158 miles. 
With this train the maximum speed reached 78% miles per hour, 
5 miles better than on the up trip. The highest indicated horse- 
power noted during the round trip was 1,22914. 

It is intended that the "Queen Mary” shall alternate in exactly 
the same service, and the tests will be continued, fairly and im- 
partially, until sufficient data has been gathered to practically 
decide the superheat question on the London and Northwestern. 
It is interesting, however, to note in this connection that although 
the trial runs are unfinished, Mr. Cooke is building nine addi- 
tional engines of the "George the Fifth" class and eight new 
4-6-2 tank engines, all of which are equipped with superheaters. 


Тне CHiLEAN GOVERNMENT has 1,677 miles of railway com- 
pleted and 1,346 miles under construction, while private interests 
have 1,920 miles completed and 106 under construction. 
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R. H. ROGERS 


Ц is with pleasure that we announce the addition of Robert 
H. Rogers to the editorial staff of this journal. 

Our readers will recognize Mr. Rogers as the author of a 
number of very valuable contributions to these pages, the most 
recent being a series of three articles on "General Locomotive 
Inspection," followed by an interesting discussion on "British 
Locomotive Development," which appeared in our last issue. 

Mr. Rogers’ experience, combining as it does several years of 
newspaper work, together with a long and diversified service in 
the motive power departments of various railways, is one that 
particularly well fits him for this position. He is a graduate of 
the Baltimore Polytechnic Institute and entered railway service 
as machinist apprentice on the Baltimore & Ohio Railroad, fol- 


lowing which he was a machinist for three years, and in 1895 
was made general piece work inspector of that system. His next 
promotion was to roundhouse foreman at the Pittsburg terminal, 
which position he resigned to become shop foreman on the Mex- 
ican Central Railway at Mexico City. In 1898 he resigned from 
this position and for the next three years was on the staff of the 
Philadelphia Times and the North American. Leaving newspaper 
work to again take up railroading, he reentered the service of 
the Baltimore & Ohio as locomotive inspector at the Pittsburg 
and Richmond Works of the American Locomotive Co. Upon 
delivery of the locomotives being built he became assistant master 
mechanic at Mt. Clare, and later general foreman at Cumber- 
land, Md. In February, 1905, he was appointed master mechanic 
of the N. Y. N. H. & H. Railroad, at South Boston, Mass., and 
on Jan. t, 1908, he undertook the general and thorough inspection 
of the locomotive equipment of the Erie Railroad, upon the com- 
pletion of which he spent several months in foreign countries 
studying locomotive practice. 


MANUFACTURE ОЕ PRESSED STEEL CAR SHAPES ІМ 
RAILROAD SHOPS 


If a railroad owns a flange press, and the majority of the 
lager ones do include this appliance in the boiler shop layout, 
there is no valid reason, waiving, of course, the consideration 
of first costs, why it should not have additional employment in 
making pressed steel car shapes for renewals. А flange press 
in a repair shop is practically a dead tool; that is, so far as its 
full capacity in the output of boiler and firebox parts is соп-. 
cerned, and its use in the connection suggested should in no 
manner interference with its regular work. 

In reviewing questions connected with pressed steel car re- 
pairs we have prominently in mind the success which has at- 
tended the efforts of the Philadelphia and Reading Railroad in 
thus extending the scope of the flange press to include car work. 
With about 14,000 cars on that line to maintain, one press easily 
keeps up with the requirements. It has not been found neces- 
sary to purchase a shape in nearly four years, and since the plan 
has become fully developed, the advantage, from an economicai 
standpoint, is remarkable. 

For instance, one shape, an end sill, was turned out at home 
for about $2.55, including labor and material, and which when 
formerly purchased cost $12.50. This is admitted to be a rather 
forcible, although a true illustration, but at all events there is 
no hesitancy in asserting that from 5o per cent. to 75 per cent. 
should be saved with the proper appliances, over the purchase 
price of any car shape. 

It is appreciated that certain barriers interpose to the scheme, 
but still these are far from being insurmountable. Тһе prin- 
cipal bugbear, of course, is the inevitable pattern shop delay, 
and the initial cost чп getting out the patterns for the dies. 
With these items must also be reckoned the drafting room 
expense in connection with preparing the blue prints for the 
pattern makers. Тһе cost incidental to machining the dies when 
received from the foundry is so comparatively insignificant that 
it need scarcely be considered. We believe that in view of the 
fact when the dies are finally out they will serve for practically 
all time, justifes the outlay, especially when the strong argu- 
ment intrudes of the saving which can be made over buying 
the shapes from outside firms. 

Our thought was that if not considered advisable to proceed 
on the elaborate scale which has characterized the Reading 
Railroad, it might be well to select, say ten shapes, which repre- 
sent the most renewals. These are ordinarily end sill face 
plates, end sills, draft channels or sills, coupler horn braces, 
end sill reinforcing plates, end sill diaphragms, bottom follower 
guides, center stakes and joint stakes. 

Dies might be made for these parts at odd times, and in the 
order in which the general storekeepers books indicated as 
implying the greatest consumption. It is far better to proceed 
cautiously in this manner, and to the point, because experience 
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has shown conclusively that much time and money will be ex- 
pended without definite results if it is attempted to put into use 
too many dies at once. When it is known, however, that the 
dies are out, and right, for any particular shape, it simply re- 
solves into turning them off the press as fast as desired, or as 
the requirements warrant, 


POST THE SHOP FORCE ON ENGINE FAILURES 


It is unfortunate that shopmen, and particularly roundhouse 
men, do not have a more intimate knowledge of locoinotive per- 
formance on the road. Very few of them seem to know what is 
giving the most trouble on their own division. Through an inves- 
tigation recently conducted into a series of engine failures re- 
sulting from hot main pins on a prominent eastern railroad, the 
fact stood fully revealed that the large majority of the force 
were in ignorance that the trouble had virtually assumed the 
proportions of an epidemic, and one sufficient to deiay several 
through passenger trains іп a single day on опе graid division 
of the system. They knew vaguely, of course, that main rod 
brasses were warming up, but could not appreciate the gravity 
of the situation because it was not presented to them in concrete 
form. | 

Therefore the thought suggests in this connection that to post 
a copy of the daily engine failure report, with such further 
explanatory matter as the master mechanic cared to make, on 
the shop bulletin board, would prove of great value in awakening 
interest, with a very good resultant effect. Entirely too much 
mystery enshrouds this report, as it is now generaliy handled. 
Probably this is because if it is bad the division motive power 
management is ashamed of it, and if blank, beyond a few ex- 
pressions of felicitation in the office, it is quickly forgotten. At 
all events, it seldom leaves the office and the workmen are un- 
aware whether the performance of their locomotives is good 
or bad. | 

It is felt that if the workmen knew the troubles which are 
occurring, local pride in their shop, and their naturel desire to 
get ahead, would permit them to see at least that their part of 
the work is properly performed. It is as confidentiy believed 
that this report would be consulted and discussed every day, 
and through such subtle means as only the skillel workman 
can command, a permanent improvement would quickly ensue. 
Humanity is practically the same, whether in overalls or silk, 
in its desire to possess the confidence of superiors, and there is 
no better way to reach a workman than to make him really feel 
that he is no unimportant unit in the general scheme. 


AN UNIVERSAL BOILER DISCUSSION 


In all of the voluminous reports associated with the eighth 
session of the International Railway Congress there is probably 
embodied no more interesting subject to railroad mechanical 
supervision at large than the boiler question, which this partic- 
ular session prominently featurcd. Fortunately it was decided 
long ago that this important matter should receive thorough 
analysis; an analysis which should include design, development, 
and last but not least, maintenance, and it is doubly fortunate 
that the reporters selected to represent the various countries of 
the world were men of conceded ability and world-wide repu- 
tation. In consequence, through their efforts a wealth of hith- 
erto unsuspected material has been unearthed. In these reports 
we are taken into the inner councils of the designers; brought 
face to face with actual roundhouse conditions in foreign lands, 
and are presented with compelling statistics in support of views 
which might not otherwise appeal to us. 

Actuated by these considerations, we regard the article in the 
current issue on the general subject of the locomotive boiler as 
of particular value at this time. While in a sense it is а com- 
pilation of the Railway Congress reports, nevertheless а certain 


latitude in drawing comparisons between foreign practices and 
our own practices is evident which carries a particular appeal, 
and which after careful study may result in some good. 

It is, of course, unfortunate that the reporters, with few ex- 
ceptions, did not give reasons for their views, and :t is disap- 
pointing that the tenor of the reports in general does not convey 
much assurance that locomotive boiler development is progres- 
sive, but still the thoroughness with which the mattcr has been 
covered, and the tremendously important scope of the organiza- 
tion before which it was presented, conveys the hope of ulti- 
mate uniformity in design and methods, the lack of which is 
certainly painfully apparent at present. 


NO ECONOMY IN CHEAP FUEL 


In the committee report on fuel economy, presented at the 
recent convention of the Traveling Engineers' Association, one 
subdivision, viz., "whether it is more economical to buy cheap 
fuel of a low heat value, or a higher price fuel of a greater 
heat value," was of particular interest, as therein the committee, 
departing from the time-honored traditions of motive power 
propaganda, suggested that occasional engine failures were more 
economical than paying for good coal. 


Following is the text of this portion of the report: 

The purchase price of coal has considerable to do with the kind of coal 
used. А number of the roads use coal that is mined on their own lines, 
and while this coal may not compare favorably with coal from nearby 
coal fields, the cost of transporting the other coal prohibits its use; but 
when the before mentioned conditions are not of great concern, we believe 
it is more economical for any railway company to use the cheapest grade 
of fuel they can get along with and keep the delays on the line down to a 
minimum. 

It is more economical to have an occasional engine failure on account 
of poor coal than it is to pay $75 to $100 a day more for coal on one 
division. 

On the average division from 600 to 1,000 tons of coal are consumed 
рег day. If the price of coal is advanced 10 cents а ton, the cost is 
increased from $76 to $100 per day. Therefore it is a question of how 
many engine failures a road can afford to have for $75 to $100 a day, due 
to burning an inferior grade of coal. 


This may be all right in the abstract, as an engine failure, at 
the moment, really costs nothing, but it is extremely doubtful if 
such conclusions will be viewed with favor by operating depart- 
ment heads. In every scheme of organization the efficiency of 
the motive power, and this means at least fifty per cent. of the 
efficiency of the service, is practically based on locomotive per- 
formance. Any failure of a locomotive to do its work on the 
road becomes at once the subject of an inquiry regarding the 
cause, which is followed with more persistence than is probably 
accorded to any other detail in the entire organization. 

On many roads “poor coal" is no longer accepted as ап explan- 
ation or as an excuse for low steam. Іп the majority of in- 
stances the coal is good, but if bad the fact should never be, and 
is not, admitted. This, of course, is to avoid the inevitable de- 
moralization which must necessarily follow, not only among 
the engine crews, but in reflection throuchout the entire mechan- 
ical department as well. 

The work of a conscientious and skilful fireman might remain 
unaffected under such conditions, but it is a well-known fact 
that a large per cent. of firemen are not so constituted, and will 
not make the necessary effort unless convinced that excuse or 
evasion will be of no avail. Needless to add, it would be the 
prompt relaxation of these men to which could be traced the 
origin of a disgraceful failure sheet, and which would promptly 
follow should the suggestion which forms the basis of this men- 
tion be carried out. 

Instead of so putting a premium on indifference and incom- 
petency, it is far better to buy the best coal procurable and set 
a tangible monetary premium on economy of fuel for both the 
engineer and fireman. This is the plan largely followed in 
other countries than our own, and it is equally applicable here 
as there. The immediate gratifying result will be large de- 
crease in fuel consumption, increased efficiency, and last but not 
least, a spirit of hearty cooperation, which is now, unfortunately, 
too often lacking. 
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THE IMPROVED BAKER-PILLIOD VALVE GEAR 


One of the most important problems which the rapid locomo- 
tive development of the past few years has presented to motive 
power management in general is the consideration of the most 
efficient, practical and economical method for effecting steam dis- 
tribution, and in this connection it is of much interest to note 
that at the present time certain types of radial valve gears are 
viewed with particular favor as embodying excellent features 
toward securing the ends desired. 

A prominent example of this development is afforded in the 
improved Baker-Pilliod valve gear, manufactured by the Pilliod 
Company,* and which has been applied to many recently built 
locomotives. It is primarily designed to obviate the inherent 
defects which accompany the fixed or the shifting link, and to 
provide a simple manipulating and actuating device in combina- 
tion with the standard slide or piston valves. Тһе service re- 
turns from where applications have been made indicate that 
higher speed is possible with this gear; that a reduction in run- 
ning repair costs has followed, and that more tonnage can be 
hauled with less fuel and water. 
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in England and on the continent, and others not so generally 
known. Despite the popularity which these gears now enjoy, 
especially the former, it is nevertheless fully realized that there 
are certain errors in their design, the presence of which cannot 
be disputed. For instance, the slipping of the link block is a 
source of error in all motions, whether the radial link is fixed 
or shifting, but it is much more prominent in the latter case, 
arising from the much longer arc in which this form of link 
travels in comparison with the arc described where the link 
oscillates upon a fixed center. 

This is the principal disadvantage of the Walschaert gear, 
and there is theoretically another in the fact of its constant lead, 
which may become apparent when the motion is applied to a 
locomotive intended to be operated at any considerable range of 
speed. In addition to the presence of the former defect in the 
Joy motion it has further disadvantages, arising from the number 
of its parts and joints liable to wear loose; more connecting, 
or main rod failures, and the interference which the vertical] 
play of the main axle on a rough track exerts with the regular 
steam distribution. 

It was to overcome these objectionable features that the Baker- 
Piliod valve gear was originally designed. Опе of these inti- 


IMPROVED BAKER-PILLIOD DESIGN OF VALVE GEAR AS APPLIED TO A CONSOLIDATION LOCO MOTIVE 


The old design of the Baker-Pilliod gear has been fully de- 
scribed and illustrated in this journal, and its underlying prin- 
ciples, which of course, still apply, are no doubt fully understood, 
but before proceeding with a comparison between it and the 
present design it may be well to mention the subject of radial 
valve gears in general, in order to better make apparent how 
ordinarily existing defects have been overcome in this arrange- 
ment. The name radial valve gear has been applied to a number 
of reversing gears differing widely in general appearance and 
detail, but alike in basic principle, inasmuch that they all derive 
the mid-gear motion of the valve from some source that is equiv- 
alent to an eccentric with 9o deg. angular advance, and that they 
combine with this motion another equivalent to that of an eccen- 
tric with no angular advance. 

Well-known examples of this design are the Walschaert, for 
which in this country the enormous increase in the size of locomo- 
tives was largely responsible; the Joy, which is extensively used 


* 30 Church Strcet, New York. 
1 Sec AMERICAN ENGINEER, January, 1909, page 32. 


mately associated with the Walschaert is link block slip. It will 
be noted that the motion is pinned throughout; that the link is 
eliminated, and with it the error in the motion which is identified 
with link block slip. This is one of the most interesting features 
in this gear and particular stress is laid upon its unquestioned 
advantages. It might be added in this connection that all pins 
are in double shear. Тһеу are taper fitted, amply keyed, and 
equipped with castellated nuts, and every pin is so exposed that 
it is easily accessible for removal. 


The improvements which have been made in the old design 
were by reverting to the original Baker patents, and by certain 
changes and valuable re-arrangement of details, which through 
comparison will become readily apparent. These have eliminated 
the original cumbersome character of the motion, and have estab- 
lished many features of advantage in construction which here- 
tofore have been lacking. | 

The frame is now made in one piece instead of two. and the 
same casting serves for either side of the engine, replacing four 
castings which the former design necessitated. Another clever 
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idea in connection with this part, and which has been well 
developed, was to provide the frame with an extension which 
will permit it to be used on a great variety of engines. It will 
no doubt be recalled that in the old design each locomotive class 
had to carry a special frame, therefore an important move has 
been made toward standardization. 


This is also noticeable in connection with other parts of the 
gear, particularly the bell crank, of which formerly a variety had 
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instead of on the inside, as was formerly the case. The yoke 
itself has not been neglected in the general betterments which 
have been accorded the motion, as it now lies forward in the go 
ahead position instead of backward, which was an unique and 
somewhat questionable characteristic of the former arrangement. 

Special attention has been paid to the alignment of the gear in 
general. This is quite clear after a superficial study of the parts, 
which will plainly show that everything :s centrally hung except 


АҒАС стала 2 722724 E. 

SSS ee | 
Er == 39 C.L. of 
а = sy, | /Cylinder 

Ено. | B —RI- 
г. C.L. of Gear 


I 
Cylinders 22"x 28" 


m 
| 


GENERAL ELEVATION AND PLAN OF IMPROVED BAKER-PILLIOD VALVE GEAR 


to be used, on account of valve travel, while now it is possible 
to obtain sufficient travel and use the same bell crank for all 
classes. The new design of the latter, which is centrally hung 
from the frame, carries two vertical arms instead of one, and its 
position has been shifted forward so that the vertical arm con- 
nects to the gear connection rod, while the horizontal arm is on 
the center line of the gear. 

A very important change has also been made in the combina- 
tion lever which has been removed from the frame and hung 
between the two vertical arms of the beil crank. This arrange- 
ment greatly reduces the work formerly imposed upon the 
combination lever, as it no longer carries the weight of the 
back end of the eccentric arm and the front end of the eccen- 
tric rod, and it permits the use of a straight form lever similar 
to that employed in the Walschaert gear. Thus the new design 
materially improves this part, and dismisses the wear of the 
former bell crank pin, which in the old design of bell crank 
combination lever was an endless source of annoyance. 

. One of the most vexatious questions connected with the former 
gear was that of eccentric rod angularity, which, although not 
particularly prominent when a long rod could be used, was 
quite noticeable with the short rod which was often necessary. 
Тре bad effect of this feature has now been done away with by 
the use of the gear connection rod, formerly called the gear 
valve rod, through which it is possible to drop the front end of 
the eccentric rod to a point sufficient to minimize or eliminate 
all angularity. The gear connection rod also dispenses with the 
former eccentric arm, thus removing a part from the mechanism. 
1t now connects the bell crank with the lower end of the radius 
bar, and continues on down to connect with the front end of the 
-eccentric rod. 

With the old gear the tumbling shaft was of the rocker arm 
design, as the direction of motion of the reverse lever had to be 
reversed. Now that this is no longer necessary the reach rod is 
-straight from the yoke to the reverse lever, and furthermore 
*he reach rod connects with the top of the yoke at the center, 


the combination lever, and the reason advanced by the manu- 
facturers for this exception is because this means is used to get 
from the center line of the eccentric rod to the center line of 
the valve. If there is to be any twisting motion at all in this 
gear as now improved it appears that the combination lever will 
be the only part to be effected, whereas in the original design 
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CROSS SECTIONS THROUGH VALVE GEAR 


undue stresses were imposed on many of the vital working parts. 

In their effort to thoroughly enhance the value of the new 
arrangement the Pilliod Company have not. neglected the small 
details which so often become subjects of criticism. This is 
well exhibited in the care taken to provide an adequate oiling 
system, wherein every bearing, regardless of how much move- 
ment it may have, is equipped with an oil cavity which is integral 
with the part. On the larger bearings this cavity is very long, 
and there are two oil holes for proper distribution. This is а 
strikingly different arrangement from that of the old gear which 
was equipped entirely with loose oil cups, or mere oil holes. 
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It may be said also that the re-arrangement of parts embodied 
in the new design obviates the necessity of so many oil holes, 
and they are consequently greatly reduced. 

As has been mentioned, the new design does away with the 
curved path of the front end of the eccentric rod, which in its 
original form was an irregular circle, transforming it into an 
arc, which permits the valve events to be more nearly square in 


be erected more economically from concrete, and plans werc 
made accordingly. А test of the soil showed that it would 
either be necessary to put in large spread concrete footing under 
the piers carrying the large buildings with traveling crane loads, 
or to drive concrete piles, and it was eventually decided to adopt 
the latter plan. 

Among the features of this complete plant are machine and 


HIGH SPEED LOCOMOTIVE FITTED WITH THE IMPROVED BAKER-PILLIOD VALVE GEAR 


all positions, back up as well as go ahead. И is also possible 
to equalize the port openings in full gear which could not be 
attained before these improvements were made. It can be readily 
seen that the Baker-Pilliod will produce a greater range of 
valve events by reason of permitting numerous modifications. 

In view of the fact that this device demonstrates satisfactorily 
that the motion of a slide valve can be perfectly controlled, and 
the length of stroke varied, without the intervention of a radial 
link, a real gain in the economical use of steam has been made. 
The ideal valve gearing for a locomotive must have the element 
of rigidity in a marked degree, and at the same time possess 
that flexibility of adaptation essential to the requirements of the 
service. These features appear to be happily realized in this 
construction, in the re-design of which the fact was borne promi- 
nently in mind that the best use of steam pressure is possible 
only when under perfect control. 


NEW SHOPS AT EMPALME, MEX. 


SOUTHERN PACIFIC R. R. OF MEXICO. 


The general shops of the Sud-Pacifico de Mexico, herein 
illustrated, are located at Empalme, Sonora, the junction of this 
railroad and the Sonora Railway. About five years ago, when 
construction of the Cananea, Yaqui Railroad was started at a 
junction with the Sonora Railway, five miles east of Guaymas, 
the present site of Empalme was a waste covered with cactus, 
with not a single improvement except the bare lines of an old 
railroad. To-day it contains an up-to-date shop plant, equal to 
any west of the Rocky Mountains, and a modern American town 
site with first-class quarters for the company's employees. This 
rapid growth was due to the aggressiveness of Epes Randolpn, 
who has been instrumental in the laying out and construction 
of the Southern Pacific road through Western Mexico, and who 
deserves practically all the credit for the road and the fine shops 
at Empalme. The selection of the location was not only because 
Empalme is central with reference to the lines north and south, 
but also on account of the climate, which, tempered by a con- 
tinuous cool breeze from the Gulf of California, is said to be 
the most pleasant on the Mexican west coast. 

Plans for the shop and construction were started about thre: 
years ago, and the first building completed was the twenty-eight- 
stall roundhouse. In this stone obtained from the company 
quarry 1% miles from Empalme, was employed, but this 
construction proved that the rest of the buildings could 


erecting shops, boiler and blacksmith shop, material shed, bolt 
shop, flue shop, foundry, pattern shop, car and paint shops and 
mill. No detail was omitted to have the shops adequate to take 
care of locomotive, passenger and freight car repairing and 
rebuilding, and they are also equipped as a manufacturing plant, 
making them, to a large extent, self-supporting. Work is also 
to begin shortly on the erection of the dry lumber storage build- 
ing and a dry kiln. 

Particular attention has been given to labor and time saving 
devices. Cranes, push car tracks, turntables, floor air jacks, air 
hoists, etc., have been provided wherever considered practicable, 
and a telephone system connecting all shops, offices, stores, etc., 
is installed. A general fire alarm system, with fire alarm boxes 
located at suitable places about the shops and connecting with 
the power house, is provided for. An independent fire line with 
hydrants has been installed and is used only in case of fire or 
fire drill by the shop fire department, thus insuring piping in 
good condition that will stand high pressure in case of fire, and 


APPLICATION OF DIRECT MOTOR DRIVE TO MORTISING MACHINE 


eliminating the dangerous practice of allowing general service 
and other taps to be connected to the fire line. АП buildings 
are exceptionally well lighted, and, to eliminate the disagreeable 
feature of the strong sunlight, factory ribbed glass is used 
throughout. The coal storage has a capacity of ten thousand 
tons, the coal being dumped from an elevated trestle. 

The shops are electrically driven throughout, power being fur- 
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nished from а central power station, which is a handsome rein- 
forced concrete structure 88 feet wide and 106 feet long. This 
building is divided longitudinally by a wall extending its full 
length, separating the engine and the boiler rooms. The engine 
room floor is about five feet above the boiler room floor, wh'ch 
provides for a basement to accommodate 
condenser, air pumps, hot well, boiler wash- 
ing, general service, hydraulic and fire 
pumps, steam and exhaust headers, and all 
piping. In the power house there are two 
Westinghouse 200 kw., three-wire, 250 volt 
D. C. engine type generators direct connect- 
ed to reciprocating cngines. 

There are about 200 Westinghouse type 
“5” motors, from І to 50 h. p., operating the 
various wood and iron working machinery 
in the different departments. Тһе machines 
are all direct driven and the necessity of 
overhead belts and bne shafting is precluded. 
By means of the adjustable speed motors 
that are used, the speed control of the dif- 
ferent machines is extremely flexible; and 
hence, a considerable gain in the productive capacity of the ma- 
chines is made. The flexibility of control is especially advan- 
tageous in the machine shop. 


SUCCESS OF THE ERIE’S APPRENTICE SYSTEM 


The development of the Erie Railroad’s system for the tech- 
nical training of apprentices is proceeding rapidly, and before 
long will include practically all points on that system where a 
sufficient number of apprentices are employed to make the estab- 
lishment of a school consistent. Those now in operation are at 


HEAVY SLOTTER WITH DIRECT ELECTRIC MOTOR DRIVE IN THE 
EMPALME SHOPS 


Meadville, Pa.; Susquehanna, Pa.; Dunmore, Pa.; Fiornell, N. 
Y., and Port Jervis, N. Y., and 317 young men are receiving 
the benefit of a thorough practical course of education without 
cost to themselves. 
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This idea originated on the Erie in June, 1908, when it was 
decided to establish courses, not with the object in view 
to make mechanical engineers out of shop workmen, but to 
inaugurate an apprentice system to train its students to com- 
petency and skill in the mechanic arts, and also to interest in 


GENERAL VIEW OF THE EMPALME SHOPS OF THE SOUTHERN PACIFIC К. К. OF MEXICO 


business, loyalty to the railroad, and familiarity with Erie stand- 
ards and methods. 

When the schools are open, between September 32 and June 
1, the apprentices are required to attend the classes four hours 
per week; two hours on each от two different days during work- 
ing hours, and for this time they are paid as though on the 
regular hourly shop rate. Instruction covers the fundamental 
rules of arithmetic, common and decimal fractions, proportion, 
simple problems in interest, tables and weights; the elementary 
principles of plain and solid geometry, mechanical drawing, 
practical and theoretical mechanics, and instructions in standard 
practices pertaining to the construction of cars and locomotives, 
as well as lessons in their successful and economical adminis- 
tration. 

There is no doubt regarding the fact that the apprentices of 
the Erie fully appreciate their opportunity to receive a free 
technical education, one which supplemented as it 1s by daily 
practical experience in modern shops equipped with up-to-date 
tools, is really more valuable to them than a technical school 
or college could afford. Fifty-one young men have already 
completed the course and received certificates, and as an instance 
of loyalty to their alma mater it may be mentioned that all but 
three are now in the Erie employ as skilled mechanics. 


FRENCH RAILWAY TO ВЕ ELEcTRIFIED.—The electrification of 
existing steam railways is being pursued with activity in France. 
One of the latest electrifications is that which the Midi Rail- 
way of France will make in connection with the Montrejeau- 
Pau portion of the Toulouse-Bayonne line. The portion to be 
electrified has a length of some 70 miles; the country is very 
hilly and the line has a number of steep gradients, one of 3% 
per cent. being above seven miles in length. This is the largest 
scale upon which electrification of existing lines has been at- 
tempted in France, and the results will be watched throughout 
Europe with no little interest. Later the electrification is to be 
extended to the entire Toulouse-Bayonne line, a distance of 200 
miles. 


TELEPHONE TRAIN DisPATCHING.—G. К. Heyer, telephone en- 
gineer of the Western Electric Company, is authority for the 
statement that fifty-one railroads in the country, having a mile- 
age of 35,000, are now using the telephone for train dispatching. 
The telephone is rapidly replacing the telegraph, and a number 
of the larger systems are making tests on their important divi- 
sions. 


BRONZE FoR BEAnINGS.—In a series of tests conducted by Italian 
engineers it was found that bronzes high in tin were too hard for 
use as bearings and that only those containing то per cent. or 
less were suitable. 
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NEW LIVE STOCK CAR 


PENNSYLVANIA RAILROAD. 


After devoting years to the development of the most suit- 
able design for a standard stock car, the Pennsylvania rail- 


inside have been rounded or countersunk, and all edges on side 
doors and interior walls with which the stock may come in 
contact have been rounded or chamfered. The floor is rough, 
in order to afford a firm foothold for animals, and being of 
oak on a steel underframe the possibility of sagging is elimi- 
nated, a feature when present which has resulted in many 
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STANDARD STEEL UNDERFRAME STOCK CAR 


road, in its class “КЕ,” appears to have .solved the -problem 
with one which, while answering all service requirements, at 
the same time embodies many additional safeguards for the 
protection of the stock. 

This feature is particularly prominent in connection with 
the interior construction. All bolt heads and nuts on the 


INTERIOR VIEW OF STANDARD STOCK CAR 


accidents to stock in transit though falling with the jerk of 
the train. 

Hay racks within the car extend from end to end, thus per- 
mitting feeding in transit, and the car has end sliding doors 
and handholds on bottom of carlins in order that attendants 
may enter. Тһе roof of the standard stock car is of two ply 
thickness, and the upper portion of the hay racks and the 
ends of the car are boarded solidly to keep out all rain or 
snow. Тһе trucks are fitted with graduated springs. The un- 
derframing, body, trucks and equipment follow the Pennsyl- 
vania railroad's specifications for 100,000 lbs. capacity cars 
with little variation. Тһе general dimensions are as follows: 


Length OVER end silio uos dedo x v жай ааа OR rd RA 38 ft. 6 in. 
Length gutude over, ОЧ 5 хей vac pe kha ыз эйе бе Fee ew ШЇ 36 ft. 1134 ат. 
Length msde роса а ее н OR ean 35 ft. 11% in. 
С: +. 2226,26574552% 6/54 WS Baile HT лалык» 8 ft. 5% in, 
Widib Bb VE VER, opi dicio РО яе EI V- ACERO аттаса Сөзі 9 ft. 10 in 
Height inside, floor to carlin, at side plate..................... S ft. м in. 
Height trond тай 46. MOOS. os. 22235 уе кера oie ав 3 ft. 6% in, 
Height: from. rail to ründing БОВ осла Su tai ras 12 ft. 85$ in. 
Height from тай to top of brake май: isc oss ccc ось rta mo) 13 ft. 25$ in. 
Distance from center to center of (гисЕв....................... 98 ft. 6 in. 
Wheelbase OF нек оаа ИТУ ОТ 5 ft. 6 in, 
Centers 0f JOUFORM осы 6 ft. 5 in. 
Size of Journals: T sawn ood nico PRU ATQ тығыны 69d e 3 514 in. x 10 in. 


A model of this car was exhibited at Washington, D. С, 
October 10-15, on the occasion of the First International 
Humane Conference in America. 


EFFICIENCY IN SHOP OPERATIONS. 


It is generally conceded by managers of industrial as well as 
railroad shops and enterprises that high efficiency in equipment, 
in the methods employed, and also in the men, is one of the 
most desirable qualities to be attained. But the measure and 
development of efficiency and the remarkable results that must 
follow its cultivation have been clearly understood by but tew. 
By those who are in a position to take a broad view of the 
situation it is clearly recognized that managements are generally 
realizing that the old methods are proving inadequate to present 
requirements, and that new ways are fast becoming a necessity. 
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This general subject was briefly discussed by H. F. Stimpson 
in a recent article in the Iron Age, and in commenting upon ex- 
isting conditions he said: 


“Іп the first place we must realize that the management of ín- 
dustrial enterprises is in a state of evolution. The tremendous 
growth of the past few years has caused certain previously sat- 
isfactory methods to become inadequate to present needs. Many 
details which in the days of smaller affairs could be absorbed by 
personal inspection and mentally stored for use when needed 
o ДЫ. because of their very volume, be made matters of 
record. 


"The character of these records has much to do with their 
value. Because financial records are so ancient they have ex- 
erted an undue influence upon the character of all other records. 
While under our present civilization the ultimate object of indus- 
trial operations is to create financial profits, there аге many 
highly important records which cannot be adequately expressed 
in terms of money. The business of manufacturing consists of 
a repetition of mechanical operations. Mechanical operations 
necessarily involve considerations of weight, distance, time and 
effort, but not of money. | 

“Тһе reason for the failure of so many cost systems to serve 
the desired end is that they are based upon a wrong unit. These 
systems become useful only beyond a certain point. Other sys- 
tems have been the result of a blind craving for aid, but being 
without broad underlying principles and not properly tied to- 
gether and simply, in many cases, disjointed attempts to improve 
isolated details, they too have failed. Тһе result is that at- 
tempts by specialists to improve industrial conditions have been 


often looked upon with suspicion and this is not altogether with- . 


out reason. These very failures, however, have drawn the at- 
tention of men in certain lines of engineering to the rapidly 
developing needs of manufacturers. They have attempted to 
solve the problems by the use of engineering instead of by 
accounting methods, and the results which have been attained 
prove conclusively that a material advance has been made." 

In view of this understanding of the present conditions and 
in discussing what efficiency really is, the old definition, “The 
ability to produce certain results," is employed, which at the 
very outset necessitates the existence or creation of a standard 
of measurement. And the author continues: 

“This perception of efficiency, therefore, is correct only in 
proportion to the precision of the standard which must be асси- 
rately developed from data which are not only exact, but com- 
plete." 

Ап example is given of а machinist, believed to be operating 
at very high efficiency, who was observed while turning a large 
shaft. His cut, feed and speed were beyond criticism, but when 
the shaft was finished he had to spend half as much time in 
hunting up a chain and pad to remove it from the lathe as he 
had taken for turning it. This reduced his actual efficiency 
from 100 per cent. down to 87 per cent., yet the man was not at 
fault, as his normal work was to operate a lathe and not to 


hunt for things which should have been provided for him. The 


points to be observed here are not only the importance ot a 
standard of measurement, but that the efficiency of a mechanic 
depends largely upon his surrounding conditions over which he 
has no control, and which in turn depend mostly upon the effici- 
ency of the management in securing the proper equipment. 
Finally this ability of the management in securing equipment 
depends to a great extent upon the efficiency of the records in 
showing clearly what increase in output and consequently ín 
profits will result from improving the conditions, thus justifying 
the required expenditure. From this it is to be seen that the 
true standard consists of not the possibilities under existing 
condiions, but the possibilities under other and more desirable 
conditions. 

The opposition offered to progress in this respect by man- 
agers in general, immediately controlling the records and con- 
ditions, but who should be the prime source of efforts towards 
increased efficiency, is exceedingly great, yet not altogether 
surprising, the author continues, for the following reasons: 


“There is a widespread fallacy that so-called practical expe- 
rience in the manual operations or technical processes of a 
business is the chief essential to success in its management. 
This is due to the fact that perfection of workmanship, of 
which he knows much, is more important in the eyes of the 
artisan than the actual cost of the operation, of which he knows 
little, or than the causes of this cost, of which he knows less." 


The source of the highest degree of efficiency in a shop is 


unquestionably in the efficiency of its executive methods. 


The necessity and value of a proper measurement of time, as 
a guide not only to the executive but to the workman as well, 
is most important, and the establishment of a correct standard, 
for this time measurement, although often very difficult, should 
be the first step in the attempt to increase the general efficiency. 
Every item of time can be divided into two parts: А standard 
or necessary time and a more or less preventable waste which 
later is the easier of the two to determine with a little careful 
study. ` 

In regard to the bonus system as a means of increasing effi- 
ency Mr. Stimpson says: 


“The principal merit of this motive lies in the fact that imme- 
diate personal gain is the strongest incentive to immediate per- 
sonal effort. It operates just as strongly on the employee as on 
the employer. Hope of promotion is too vague and the actual 
chances too limited to exert much pressure, but an extra sum 
in the pay envelope—or better still, in a separate one—for the 
disposal of the "old man himself," will do wonders. То be 
most effectual a bonus must begin not at the point of standard 
efficiency, but at the point when average efficiency ceases and 
extra effort begins; and it should increase on a curve faster and 
faster as the point of standard efficiency is neared, because the 
accompanying effort will be correspondingly greater." 

The same efficiency methods can and should be applied from 
foreman up to and including the highest official. Under ordi- 
nary circumstances, the workman in need of material, tools, or 
instruction, is content to depend largely upon the foreman, be- 
cause he reasons this is his duty, as he himself is not paid for 
these things, but with the proper bonus system and on standard 
time he makes vigorous demands to the foreman when any- 
thing is wanting to enable him to do his best work. Тһе fore- 
man does not resent this—as would ordinarily be the case—for 
his efficiency is determined by the combined efficiency of his 
men upon which also his own bonus depends. In this way all 
defects which were previously hidden irom the superintendent 
are now brought to his attention and he welcomes them for the 
same reasons that actuated the foreman, all this resulting ín 
hearty co-operation of foremen and workmen and a high gen- 
eral efficiency. | 

The value of fully planning the apportionment of productive 
time by a special department before incurring any operating 
expenses cannot be too strongly emphasized, because in appor- 
tioning the different parts of the product, this value has long 
been well understood by engineers and designers. It is pos- 
sible, but only to one trained in the particular art, to schedule 
the different operations on all the parts of the product, and to 
combine these time studies on a chart which will show the dis- 
position to be made of all men and machinery, thus giving the 
superintendent and foremen the advantage of the same pre- 
disposition of time that they now have of material. In this way 
the foremen are enabled to order material in time and intelli- 
gently, thus not only simplifying the work of the shop trans- 
portation department, but also aiding the purchasing department, 
and finally enabling the sales department to make delivery prom- 
ises which mean something. 

As a result of a number of close investigations, the facts show 
that the inefficiency in manufacturing which exists more or less 
generally, in spite of the prevailing impression to the contrary, 
is only about one-fourth due to the things over which the em- 
ployees have control and three-fourths to conditions imposed 
upon them by the management. So-called welfare work is a 
highly creditable and necessary line of effort in removing ob- 
stacles and producing cheerful conditions for the workman, but 
some incentive is necessary in addition to induce him to make 
the best possible use of the facilities when they are provided. 
Successful efficiency methods to provide this incentive, how- 
ever, can be developed and installed only by one trained in this 
direction who has previously made a careful study of existing 
conditions. But after being actually put in operation, they may 
gradually be relinquished into the control of those who have been 
educated in the process of installation with some hope of suc- 
cess for their future operation and for the maintenance of the 
resulting increased efficiency. 
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GENERAL ELEVATION AND SECTIONS ОР 4-6-2 ТУРЕ LOCOMOTIVE, BUILT AT THE WEST MILWAUKEE SHOPS OF THE С, М, & ST. Р, RY, 


Pacific and Consolidation Туре Locomotives 


SOME VERY POWERFUL FREIGHT AND PASSENGER 


LOCOMOTIVES DESIGNED IN THE OFFICE OF THE 


MECHANICAL ENGINEER OF THE CHICAGO, MILWAUKEE & ST. PAUL RAILWAY AND BUILT IN 
THE WEST MILWAUKEE SHOPS OF THE COMPANY 


It has long been the custom of the motive power depart- 
ment of the Chicago, Milwaukee & St. Paul Railway to design 
many of its own locomotives. The latest examples of this prac- 
tice, consisting of a new Pacific type and a consolidation type, are 
being built in the West Milwaukee shops of the company and 
are, therefore, throughout, a home production. To J. F. DeVoy, 
former mechanical engineer, now assistant superintendent of 
motive power, is due the principal credit for the work of design- 
ing. An inspection of the photographs and drawings given here- 
with show the particularly attractive appearance of both types 
and also indicate the remarkable simplicity and ruggedness that 
characterizes the arrangement throughout. 

A careful study of the dimensions will show that while it has 


300 O 


1877 horse power. At 50 miles per hour on a straight, level 
track the horse power required per ton is 1.79, which gives a 
total tonnage that the locomotive can handle under these condi- 
tions at this speed, of 1042, including the weight of the locomo- 
tive itself. It can therefore handle about 9oo tons behind the 
tender. This would be about 18 cars of the average weight of 
chair and parlor cars, showing that it will be able to maintain this 
speed with the train required on a level track. Since the average 
speed for the total distance is less than 40 miles per hour, it 
apparently is well suited for this particular service. 

In connection with the boiler of this locomotive it is interesting 
to note that the experimental locomotive of the same type,* put 
into service by this company about five years ago, and equipped 


POWERFUL PASSENGER LOCOMOTIVE DESIGNED AND BUILT BY THE CHICAGO, MILWAUKEE AND ST. PAUL RAILWAY 


been clearly recognized that boiler capacity is the governing fea- 
ture in any locomotive, particularly those in passenger service, 
these engines are well balanced between the boiler and cylinder 
capacity. Тһе total number of square feet of heating suríace 
divided by the volume of cylinders is in the case of the 4-6-2 
type, 290.49 somewhat below other designs on our records, carry- 
ing the same steam pressure, but still not unusually low. И is 
also to be remembered that this balance has been decided upon 
in view of the experience gained by designing several other 
examples of this same type, which have been in service for some 
time. It should also be noted in this connection that the pas- 
senger boiler includes a combustion chamber 3 ft. long, having 
53 sq. ft. of heating surface, which, while it largely reduces the 
total heating surface that would be given if the same space was 
filled with tubes, is probably equally valuable for evaporation. - 

In the freight locomotive the heating surface to volume of 
cylinders is about 234, being in about the same relation to cus- 
tomary ratio as is the one оп the passenger design. This boiler, 
however, does not have a combustion chamber, and its compara- 
tive small heating surface is due to the short length of tubes, 
these being but 14 ft. 6 in. over tube sheets. 

Considering first the passenger locomotives. While these are 
designed for service at various points throughout the whole sys- 
tem, including the coast lines, probably their heaviest duty is 
represented by the service between Chicago and Milwaukee, a 
distance of 85 miles, in which the maximum grade is .6 of one 
per cent. The time in this service is two hours and ten minutes, 
including a number of stops and slow speeds. Trains on this 
division sometimes run as high as 18 parlor and chair cars. 

In view of this service, it is interesting to investigate the 
design for capacity. Assuming an evaporation of 12 lbs. of water 
per square foot of heating surface per hour, the boilers will fur- 
nish 46,920 lbs. of steam per hour. If the steam consumption 
per indicated horse power is 25 lbs. the locomotive will deliver 


with a long, narrow firebox which attracted considerable atten- 
tion at that time, has apparently not proved to be the success 
anticipated. That locomotive had 23 by 26 in. cylinders and 
carried 200 lbs. steam pressure, the wheels being 72 in. in 
diameter. Тһе ratio between the grate area and total heating 
surface was 94.5. In the present design with the same diameter 
of cylinders and 2 in. greater stroke, same steam pressure, and 
wheels 3 in. less in diameter, the total heating surface has been 
increased over 15% per cent, and the grate area 36% рег cent., 
the ratio of the two now standing at 80.12, which is well above 
the average for this type of locomotive. In considering this 
feature, however, it should be remembered that the grate area 
and all ratios concerned with it are dependent upon the quality 
of fuel that is being burned, and while the narrow firebox loco- 
motive was designed for a particular service in a particular sec- 
tion and was reported to satisfactorily fill the requirements, the 
present locomotives are intended to be widely distributed, a num- 
ber of them running in a district where semi-bituminous coal 
will have to be used. Investigating this feature on the basis of 
the B. D. factor (tractive effort multiplied by diameter of 
drivers divided by total heating surface) and comparing it with 
locomotives designed for use on roads in the same vicinity, and 
of about the same size, it will be found that when allowance is 
made for the effect of the size of drivers on the tractive effort 
it represents about the average of what is considered good prac- 
tice for that region. The 22 by 28 in. Pacific type on the Bur- 
lington with 74 in. drivers has a B. D. factor of 605. A 23 by 28 
in. on the Alton, with 80 in. drivers, gives 618. А 23 by 28 in. 
with 75 inch wheels on the Northwestern has a factor of 548. 
A balanced compound on the Northern Pacific with 220 lbs. 
pressure, 69 in. wheels, gives a factor of 720, and the same ratio 
for the locomotive built about five years ago, mentioned above, 
is about 690. 


* See American ENGINEER, March 19, 1905, page 74. 
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GENERAL ELEVATION AND SECTIONS OF 2-8-0 ТҮРЕ LOCOMOTIVE. A LARGE NUMBER OF THIS DESIGN ARE BEING BUILT AT THE WEST MILWAUKEE SHOPS OF THE C. M. А ST, P. RY. 


NovEMBER, 1910. 


—— 


A radial stayed conical type boiler is employed very similar to 
the design used on the same type locomotive in use on the 
Northern Pacific Railway.* The principal difference is in the 
length of the flues, which in this case are 19 ft. in place of 16 ft. 
9 in. A liberal depth of throat is provided, the bottom of the 
mud ring being 25% in. below the barrel. The side water legs 
are 4 in. in width and the inside firebox sheet is vertical, while 
the outside sheet has a decided inclination outward, the width 
of the water leg at the turn of the crown being 634 in. The 
combustion chamber is stayed by staybolts instead of plates and 
the firebox has four 3 in. arch tubes. 

Reference to the illustration showing the general elevation 
and cross section will make clear all other features of the de- 
sign and the general dimensions are given in the table at the 
end of the article. 

Investigating the design of the freight locomotives on the 
same basis as used above in the passenger engines, and assum- 
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VALVES. 
ТЕГТЕР eV vale dau e ae s D wake XU OR Piston Piston 
МСО ТРИ 14 іп. 14 іп 
Greatest travel 5525442, 554 pew sip дек жә ғысы 6 іп. 6% in. 
UDR COTTE Dts couse cime cipia rS IT an ATE а e A VA 1 in. l in. 
Inside clearance 2.2... агро ees res пеат % in. 0 іп. 
О азақ ТАУАРЫ ЫР aqu өзен М іп. М in. 

WHEELS. 

Driving, diameter over {їгез.................... ..69 in. 63 in. 
Driving journals, main, diam, and length...10% x 12 in, 10 x 12 in 
Driving Journals, others, diam. and length...10% x 12 in. 914 x 12 in 
Engine truck wheels, діатеќег.................... 86 in. 83 in. 
Engine truck journals. i в ore Es 6% x 12 in. 614 x 12 in 
Trailing truck wheels, diameter................... 43 in. 

Trading truck, Journali. o. codes era» as 8% x 14 in. 

BOILER. 

SESIE vue ti KGS vos SA ЖААТ acd ao Race АА Straight Straight 
ТОПЧО сргезачте, олча нение Kx АШ» зук dx 200 lbs. 200 lbs. 
Outside diameter of first гіпд..................... 72 in. 7534 in 
Firebox, length and width............ 107 1/16 x 65% in. 107% x 65% in 
Firebox plates, їМїсКпезв......................... % in. - И & 5/16 in 
Firebox, water врасе.............. Е. 455, S. & D. 4 in. S. арх in 
Tubes, number and outside diameter........... 369—9 іп, 491—2 in 
Tubes, length газон он раа а ЛЫ 19 ft 14 ft. 6 in 
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HEAVY CONSOLIDATION TYPE LOCOMOTIVE DESIGNED AND BUILT BY THE C. M. & ST. P. RY. 


ing an evaporation of 12 lbs. оҒ water per square foot of heating 
surface per hour and a steam consumption of 30 lbs. of steam 
per h. p., at ro miles per hour, it is indicated that this locomo- 
tive will be able to handle about 3,000 tons behind the tender up 
a .6 per cent. grade at a speed of 10 miles an hour. Since the 
tonnage trains between Chicago and Milwaukee are rated at 
about 2,600 tons and the average speed to be maintained is little 
more than 10 miles per hour, it is evident that this engine in 
that service will have a reserved capacity. An inspection of the 
various ratios indicate that it is well within the point of what 
is generally considered good practice for locomotives in this 
service. 

There is nothing particularly unusual or novel in the general 
design, the features of which are clearly shown in the illustration. 

It is planned to build 70 of the passenger locomotives, which 
are known as class F-3 and 75 of the consolidation engines, class 
C-2, at the Milwaukee shops. A number of these have already 
been turned out and are in service. Тһе indications are that 
both classes are more than capable of filling the specifications. 
The general dimensions and other information are given in the 
following table: 


GENERAL DATA. 


Г.’ noir Уа Ges p46 Oost iid а a ТИИ 4 ft. 8% in. 4 ft. 8'4 in. 
DEPVIDET 55555554395 RATNIUE A Тоз Фа А ES yat Y ia assenger Freight 
Fuel РОИА Bit. Coal Bit. Coal 
Т гасНуе CROCK Li veu d 55 525535555545 555586: 86,500 Ibs, 42,800 lbs. 
Weight in working огдбег.................... 248,800 Ibs. 215,700 Ibs. 
Weight АС ТРАН АИ 160,100 Ibs. 189,200 lbs. 
Weight on leading ї(гисК..................... 46,000 Ibs. 26,500 Ibs. 
Weight on trailing truck........... mE 42.700 Ibs, кыч еч 
Weight of engine and tender in working order.383,350 Ibs. 350,250 Ibs. 
Wheel, Bask driving 1.2 22 panna e 3I IER S3 14 ft. 17 ft. 6 in. 
Wheel base, totals cacas pne cassona sai жааз 35 ft. 7 in 26 ft. 7 in. 
Wheel base, engine and tender............ 67 ft. 17 in. 60 ft. 2 in. 
RATIOS. 
Weight on drivers — tractive’ effort................. 4.39 4.42 
Total weight -- tractive ебогі...................... 6.82 5.04 
Tractive effort X diam. drivers — heating surface. .641.56 800.30 
Total heating surface -- grate агеа................. 80.12 69.04 
Firebox heating surface — total heating surface, %..4.58 6.37 
Weight on drivers — total heating surface.......... 40,95 56.16 
Total weight — total heating surface............... 40.95 64.02 
Volume. both cylinders, cu. НМ... реле вьь 13.46 14.40 
Total heating surface -- vol. cylinders............ 290.49 233.97 
Grate area + vol. cylinders................. ee eee 3.62 3.38 
CYLINDERS, 
Kind ПТО Simple Simple 
THREES BNC а. С аси 28 x 98 23 x 30 


* See AMERICAN ENGINEER, October, 1906, page 894. 


Heating surface, tüubelicicecssv ee asse ve eoim 3,651 sq. ft. 8,178.5 sq. ft. 
Heating surface, герб o. ai ares sisa Y» hoe tco 206 sq. ft. 195.7 sq. ft. 
Heating surface, comb. сһат................... 53 sq. ft. ———— 
Heating, autfacte; Тоа. ceea i4 tato deze 3,910 sq. ft. 3,369.2 sq. ft. 
СТОКЕ ОРЕВ атаи оа Oe eR n MR Banco n 48.8 sq. ft. 48,8 за. ft. 
Smokestack, height above rail.............. 14 ft. 914 in, 15 ft. 
Center of boiler above тай.................... 9 ft. 4 in. 9 ft. 10 in. 
TENDER. 

у 6 ease orare Ware КККК ГКК ЛД Rn M ws Waterbottom Waterbottom 
VIDE. она A eR 134,550 lbs. 134,550 lbs. 
Wheels. diameter ЕС o2 92922354 XAR ARTES V 38 in. 33 in. 
journals, diameter and length............... 5% x 10 in. 5% x 10 in. 

Сы, эзбе тена aO AUTRES 7,000 gals. 7,000 gals. 
COR) СарасУ ООО 10 tons 10 tons 


WESTINGHOUSB EXHIBIT AT THE ELECTRIC 
RAILWAY CONVENTIONS 


The exhibit of the Westinghouse Companies in connection with 
the Convention of the American Street ond Interurban Railway 
Associations, at Atlantic City, was in their usual location in the 
main building, and was particularly conspicuous on account of 
the complete and varied nature of the operating machinery dis- 
played. 

A feature of great interest to those in attendance, and which 
attracted much attention, was the principal exhibit by the West- 
inghouse Traction Brake Company of a rack representing the 
complete equipment of a 10-саг subway or elevated train of 
motor and trailer cars, which was most effectively arranged to 
clearly portray the operation of the latest electro-pneumatic brake 
system. Another demonstration equipment represented the com- 
plete arrangement of brake details on a five car train fitted with 
the company's type “А M M" automatic equipment for interurban 
service. 

The Westinghouse Electric and Manufacturing Company had 
on exhibition a complete working outfit of its new type "HL" 
multiple unit control for street and interurban lines. The ex- 
hibit also included the standard railway motors manufactured 
by the company, motors for shop machinery, transformers and 
incandescent lamps. The Westinghouse Machine Company and 
the Westinghouse Lamp Company displayed their products with 
equal attractiveness. 
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HOT WATER BOILER WASHING AND FILLING SYSTEM 


The use of hot water for washing and filling locomotive boil- 
ers meets with general approval in this country, and to perform 
this operation with economy and dispatch has resulted in the 
production of various boiler washing systems, both by the man- 
ufacturing firms and the railroads themselves. While these 
differ considerably in their individual development, the basic 
principle remains practically the same, and all designs exhibit a 
praiseworthy effort to avoid complexity and the multiplicity of 
parts. 

One of the most recent of these systems is that of the Cowles- 
MacDowell Engineering Company. It is a plant practically 
automatic in operation, and constitutes a continuous feed water 
heating system, one whose efficiency can be greatly increased 
through arrangements in the roundhouse which will permit the 
operations to be practically continuous, and with as few inter- 
vals of rest as possible. Тһе accompanying diagram clearly 


| 
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perature by its absorbing the heat from the blow-off, and it then 
passes into the reciprocal heater above the main heater where 
its temperature is raised to 180 deg. or higher, by its absorbing 
the heat from the exhaust or live steam, both of which circu- 
late through the tubes in the heater. From this heater the refill- 
ing water passes to the roundhouse through a 3 in. or 4 in. 
main that returns full size to the reciprocal heater, the water 
entering again between the tube sheets and circulating around 
same as in the first instance. Efficient circulation is secured by 
the large pipe, constituting with the heater a circulating loop as. 
shown on the drawing. Condensed steam in the reciprocal heat- 
er passes through a vacuum trap to the suction of the vacuum: 
pump and then into the main heater, in the same manner as the 
condensation in the main heater. 

Exhaust steam is first passed through an oil separator to an 
end chamber of the reciprocal heater, and then through the 
tubes of this heater. Live steam enters the same end of the 
reciprocal heater as does the exhaust steam, and circulates 
There is a reducing valve on the live steam 
line, set at about 112 lbs., and the amount of live steam con- 
densed is relative to the temperature of the refilling water in the 
reciprocal heater. The latter contains a thermometer and water 
relief valve. The thermometer giving the temperature of the re- 
filling water, and the water relief valve is set relative to the pres- 
sure of the refilling water. 

Hot water is supplied through the washout heater which is 
supplied with a thermostat set at about 130 deg., and is either 
air or water operated. А spring opened diaphragm thermostat 
valve is set in the line entering an end chamber of the washout 
heater, and is normally open, but is closed under action of 
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DIAGRAM SHOWING PARTS AND CONNECTIONS OF THE COWLES-MACDOWELL SYSTEM OF HOT WATER BOILER WASHING AND FILLING 


illustrates the working of the system and its usual application to 
roundhouses. : 

Blow-off water and steam is delivered first into the concrete 
blow-off basin, which with all the heaters is under 9 in. vac- 
uum, except when engines are blowing off. Тһе hot vapor only 
of the blow-off water and steam is passed through the tubes into 
the main refilling and washout, heaters. The heat is practically 
all extracted from the blow-off water, and the dirty water and 
sludge are left in the blow-off basin to be passed to the sewer. 
Such of the hot vapor as may condense in the tubes of the main 
heater passes through a vacuum trap to the suction of the 
vacuum pump, and is then discharged into the main heater 
through a receiver and automatic pump where it adds to the 
heat and quantity of the refilling supply. Surplus blow-off steam 
is passed to the washout heater as later described. 

Water from the general water supply,—or treated water if 
such is used—is delivered into the bottom of the main heater 
between the tube sheets, under pressure from the general 
service pump, or from the city lines, or reservoir, as may be the 
case. In the first or main heater clean water is raised in tem- 


the thermostat when the temperature of the washout water 
exceeds 130 deg. All waste water from the roundhouse, except 
that from toilet room, and including washout, waste spigot 
water, and down spout water, is drained to a large concrete res- 
ervoir near the heater house, where it is used for washout pur- 
poses only, thus conserving considerable water. 

The washout pump takes its suction from this reservoir and 
passes it through the washout heater, where its temperature is 
raised as above described. Тһе washout water then passes to 
the roundhouse through a 3 in. or 4 in. main that returns full 
size to the bottom of the washout heater between the tube 
sheets, permitting the water to again circulate around the tubes 
as in the first instance, thus ensuring efficient circulation. The 
condensed blow-off, exhaust, or live steam is passed through a 
vacuum trap to the suction of the vacuum pump, and then 
through the receiver and pump into the main heater, where it 
adds to the supply and temperature of the refilling water. 

Exhaust steam from all pumps is discharged into the main 
exhaust steam line outside of the oil separator, and the pumps 
are controlled by governors in the usual way. A vent pipe with 
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a back pressure valve set at about 5 lbs. leads to the atmosphere 
from the end chambers of the washout heaters which constitute 
the main relief. Check and cut-out valves are set at the proper 
places and for the usual purposes. Тһе heaters are built to 
pass Hartford Boiler Inspection. The washout and refilling lines 
are not cross connected in the roundhouse, consequently the 
washout gang cannot tamper with water, but must use same 
just as it is received from the heaters. Hot feed water can be 
supplied to stationary boilers from the refilling main and thus 
save the cost of feed water heaters; pumps, and installation of 
same, or giving the economy of hot feed water where cold water 
may now be used. The blast coils of a fan system, or the coils 
of any steamheating system, can be connected up with the vac- 
uum pump of the washout plant, and thus insure efficiency and 
economy. 

Where the saving of water is of importance all the waste or 
washout water can be used, heated to and delivered at the wash- 
ing-out point at any desired temperature, and the 
blow-off and exhaust steam automatically diverted 
from the fresh water heaters to the washout heaters 
and vice versa for this purpose. Thus the steam 
is usel to heat the water first needed and then auto- 
matically diverted to the next to be used. Insuring 
water at the desired temperatures at all times for 
the different purposes, and these temperatures main- . 
tained at the delivery points, as in the washout water 
it is very essential that the first water entering the 
hot boiler being washed out should be at the de- 
sired temperature to prevent the rapid contraction of 
plates, staybolts, etc. Automatic diversion of heat 
is an important function and is found to be well 
provided for in this system. 


HOLLOW CHISEL MORTISER FOR WIDE 
RANGE OF HEAVY WORK 


This powerful machine bas been especially de- 
signed by the Bentel-Margechant Co. for the heaviest 
line of mortising, taking chisels up 2% in. square. It 
thus embodies an extremely wide range, being equally 
adapted for railroad and car shops, navy and ship 
yards, etc., and is built with a traveling carriage from 
IO to 40 feet in length. 

The illustration clearly indicates the unusual 
strength of the design as a whole. The frame is a 
single cored casting, with a wide base and solid sup- 
port for the table. It carries the large housing on its 
top in square gibbed slides, supporting it by four 
rollers which run on the top surface of the gib. This 
movement is made with unusual ease through rack and pinion 
feed, controlled from the operator's position by a ratchet lever. 
The housing without counterbalance works in either direction. 

It will be noted that the table is of very rigid steel beam con- 
struction to carry the heaviest timbers, and is mounted on large 
roller ways at even intervals. It has both power and hand feed; 
is provided with quick acting eccentric clamp, and will clamp 
material 20 in. wide by 16 in. The feature of adjustable stops 
along the front make provision to gauge accurately to lengtii, 
and this is under full control of the operator through the power 
lever ог hand wheels. Тһе table can be stopped or started 
instantly. 

Probably the greatest interest in the study of this machine 
centers in the actual mortising mechanism. The chisel ram, 29 
in. long, mounted on the front of the housing in dovetail slides, 
is counterbalanced to take all weight from the working mechan- 
ism. The long, closed cap box holds the boring chisel rigid for 
running the latter at high speed without vibration, the driving 
pulley being carried between two boxes and sleeved in the same 
full length. Тһе spindle sliding in sleeve prevents wear ot 
boxes, and retains alignment against the heavy pull of the belt. 
The latter is controlled on the pulley by two idlers, one being 
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automatically adjustable to take up variation in the belt length 
or position, owing to the belt being crossed as it comes from 
the countershaft above. 

The chisel ram has 17 in. vertical movement and 16 in. trans- 
versely across the carriage, mortising 6 in. deep. The power is 
imparted by a train of gearing and reverse friction pulleys—all 
placed outside for ready inspection, adjustment, etc. Тһе cut- 
ting speed of the chisel is 13 feet per minute, with return double 
this speed. The radial boring attachment can be used either on 
one side, as shown, on both sides, or may be omitted. It has 
20 in. vertical adjustment, 16 in. transverse adjustment, and an 
angular adjustment of 30 degrees either way. 


Prizes For Соор TRAcK.—With a view to maintaining a healthy 
rivalry among its track Supervisors and Assistant Supervisors, 
the Pennsylvania Railroad offers annually the sum of $5,400 in 


HOLLOW CHISEL MORTISER FOR HEAVY WORK 


premiums to those whose divisions have been kept in the most 
perfect condition during the year. The premiums for 1910, six 
in number, were distributed recently at Harrisburg on the close 
of the first day of the General Manager's Thirty-Eighth Annual 
Track Inspection. 


Солт, Lost Тнвоосн THE STAcK.— Prof. W. Е. M. Goss, giving 
results of his test, estimates that of the 90,000,000 tons of coal 
consumed by the 51,000 locomotives in the United States in 1906, 
720,000 tons were lost through incomplete combustion of the 
gases; 10,080,000 tons were lost through heat of gases discharged 
through the stack; 8,640,000 tons were lost through cinders and 
sparks, and 2,880,000 tons were lost through unconsumed fuel in 
the ashes. The figures indicate that there is considerable room 
for improvement in our present draft appliances. 


ATLAS Leap СЕМЕМТ.—А cement designed to take the place of 
lead for calking of pipe joints, etc., has recently been perfected. 
This cement is claimed to be twice as strong as lead and to cost 
about half as much. It sets without shrinkage and is remarkably 
simple to handle. Samples can be obtained from R. F. Lang, 31 
Broadway, New York. 
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IMPROVED 16 INCH STOCKBRIDGE СКАМК SHAPER 


This 16 in. back geared shaper for toolroom work, or as a 
productive shop tool, has been designed with the idea of meeting 
all the requirements of up-to-date manufacturing, and to this 
end a heavy, rigid machine weighing 2,850 lbs., has been evolved. 
Besides the regular characteristics of Stockbridge Shapers, this 
machine embodies several new features designed to add mate- 
rially to its productive capacity. 

Among these is the column ways on which the cross rail slides. 
The method of attaching the cross rail to the column is new in 
shaper practice, though long employed in milling machine de- 
sign. With this construction one gib is cast solid with the cross 
rail, which in addition to increased stiffness, prevents any possi- 
bility of the rail tipping away from the column when the adjust- 
ing gib, which is on the working side of shaper, is loosened. 
Through this construction no time is lost in going around ma- 
chine to tighten and unloosen binder bolts every time the cross 


AN INTERESTING 16-ІМ, CRANK SHAPER 


rail is lowered or raised, which is necessary where two loose gibs 
are used. By simply tightening the gib binder screws on the 
working side of shaper the cross rail is locked to the column, a 
similar construction to that of a milling machine. 

It will be noted that the rocker arm is of special design. The 
slide ribs are cored "U" shape, making an exceptionally strong 
construction, and the slot in the rocker arm is of unusual depth 
and width to provide ample surface for the crank block. The 
ram is carried around on a semi-circle on the top and the sides 
are built straight down. This construction, together with inter- 
nal ribbing, gives an unusually strong and stiff ram. Тһе head, 
which is accurately graduated, and can be adjusted to any angle, 
is locked in place by two bolts, one on either side. For taking 
up the wear in the ram ways, tapered packings are provided. 
which run the entire length of column and are adjusted from 
either end by means of screws. Тһе automatic cross feed is 
so constructed that there is no necessity of changing the position 
of the cross feed rod, when it is desired to reverse the direction 
The reversing is done by moving the block in the slide to one 
side or the other of the center, the slide having a reciprocating 
motion. Bar screw is fitted with graduated collar reading to 
oor of an inch, and down feed to head either hand, or automatic, 
can be provided. The head slide has a graduated collar reading 
to .oor of an inch, which can always be set from zero without 
regard to position of screw. 
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From the dimensions given below it will be noted that this 
machine is particularly heavy and of unusual capacity for a 16 in. 
machine : 


Actaal length ӨС etre. 5%4%55%»5%У%%5%%%57%54%6%4%%4.%%2%<%%% ҰРА 1634 in 
Vertical travel Gf table. secu cosines abide Sa Ber воена заа 14% in. 
Horizontal travel of їаһЇе......................................... 23 in 
Minimum distance of ram to (аМе.......................... РГР 2% in 

aximum distance from ram to їаЫе.............................. 17 іп. 
Poppit. takes TOOLS, ео Вр А насаат os $$ іп. x 1% im. 
Takes ahaft for keyscátinifo с. ооо eb sh vidit ans 2% in, 
MING? ODEDB. :%;%45 SATAN ROM Qu AREE A AN YES YEA WE AUDISE Фадл Re 12 in. 
С, № WH АИ Hae dT OO HO at. cee Rees 12 in. x 2% in. 
Tight and loose pulleys on countershaft.................. 14 in. x 3% in. 
Speed of countershaft for cast ігоп....................... 300 revolutions 
Fin т РЕРИХ РА ее 2,850 lbs. 


A NEW BASIS FOR PURCHASING BELTING. 


Believing that the subject of belting is one that is not ordi- 
narily given sufficient attention in railroad shops, this journal 
has during the past eighteen months devoted many columns of 
space to discussing belting manufacture, specifications and 
proper application. We feel sure that a systematic and intelli- 
gent following up of this subject will result in a decided saving, 
not only in the cost of belting itself, but also in relief from the 
interruptions and inefficient machine tool operation that unsuit- 
able belting so often causes in the ordinary shop. 

We are, therefore, pleased to announce that a new belting 
company has recently been organized and is preparing to dis- 
tribute its product on a new basis. In the announcement of this 
company it is stated that it proposes to furnish belting which a 
careful study of all conditions shows to be suited to that par- 
ticular work. The engineers of the company are to study the 
conditions and make the recommendations and then upon the 
basis of this report the company will guarantee that particular 
belt for that particular service for a specified length of time. 
Heretofore it has been the custom of manuafcturers to 
guarantee the fulfillment of certain specifications and qualities, 
which guarantee could only be checked by laboratory tests and 
there was no resource offered when the belt failed to pertorm 
its normal service if the tests showed it to fill the specifications. 
It is, of course, well known that a certain type of belt which 
is undoubtedly the best for one location or service is not by any 
means the best for others, and the engineering department of 
this new company proposes to study each individual application 
and to know which is the best belt for that purpose. 

The firm issuing this announcement is the Olmstead-Flint Co., 
136 Liberty St., New York. 


STANDARD SOCKET DRIVE FOR FLAT TWIST DRILLS 


The Cleveland Twist Drill Company, of Cleveland, O., has 
recently applied for patents on a device for driving flat taper 
shanks that are tapered both on the flat sides and round edges. 
Ordinarily these shanks, which are regularly furnished on this 
company’s flat twist drills, are driven by sleeves or sockets 
internally equipped with flat taper holes coincident to that of 
the shanks, and externally tapered to fit standard taper sockets 
or spindles, but certain disadvantages are present in this arrange- 
ment, particularly in the case of large taper shanks, which cannot 
be adapted to the drill press spindles without the use of cumber- 
some reducing sockets. With the new device these latter are 
no longer necessary, and much additional driving strength is 
imparted. 

To this end both the No. 5 and No. 6 “Paragon” shanks have 
been re-designed the same length as regular taper shanks, the 
taper on the round edges being regular Morse taper, as formerly. 
When this modified shank is inserted directly in the spindle the 
upper end of the shank is received and driven by the flat slot in 
the spindle just as is the tang of an ordinary taper shank drill. 
This alone would constitute a strong and practical drive, but 
for the lack of support the shank would have on its two flat 
sides at the lower end of the spindle. To provide against the 
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resultant possibilities of vibration and wear between the shank 
and spindle, and to furnish a powerful additional drive at the 
lower end of the shank where its cross sectional area is greatest, 


COMBINATION OF NEW PARAGON COLLET WITH DRILL AND SPINDLE 


a new and original type of socket, called the “Paragon” collet, 
has been evolved. 

As herein illustrated, singly and in combination with the drill 
and spindle, the collet consists of two lugs projecting upward 
from a flattened disc through which is cut a rectangular hole to 
receive the shank. When the latter is applied it will be noted 


THE NEW PARAGON COLLET 


that the combination is practically an interchangeable taper shank 
with unusually long tang. The additional drive is protected by 
means of the extension, which is clearly shown projecting up- 
ward, in the case of vertical drilling, from the circular base of 
the collet. This projection mortises into a slot cut across the end 
of the spindle, conforming to the standard slots which several 
well-known manufacturers are now providing in the spindles of 
all heavy duty drill presses. 

The collets are furnished without the extension, or mortise 
lugs, in instances where the spindles are not provided with slots, 
but it is of course understood that the additional driving strength 
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will thereby be lost. That the tongue and groove drive at the 
large end of the shank is very much stronger than any drive on 
the tang could possibly be, is quite evident through a glance at 
the illustration, and it is also quite clear that a practically perfect 
drive is provided for in the instance of the larger sizes of flat 
twist drills. 


A RECENT ELECTRIC VARIABLE SPEED DRIVE 


A new electric speed controller, and its application to a 36 in. 
Cincinnati planer is clearly portrayed in the accompanying illus- 
tration. This consists of a motor drive arranged so that the 
operator can change the speed of the cut or return stroke to 
suit conditions. The motor is mounted on top of the planer, 


similar to a regular plain motor drive and is coupled direct to 
the countershaft, doing away with all gearing. 
It is a two to one variable speed, controlled by the switch 


е м 


ЕЖ. 
APPLICATION ОЕ ELECTRIC VARIABLE SPEED DRIVE ТО 36 INCH PLANER 


board located at the rear of the housings, on top of which is 
the usual starting box. On the large switch board are two con- 
trollers. One for the cutting stroke, by which any desirable 
speed can be obtained between 25 and 5o ft. without in any way 
altering the return, while the other controller is for the return 
speed, and this can be varied between 50 and roo ft. without 
effecting the speed of the cut, so that it is possible to operate on 
а 40 ft. cut and a бо ft. return, or a 20 ft. cut, with a 9o ft. return. 
Immediately in front of the housing is a limit switch which 
operates these controlling levers, so that after they have been 
set for any particular speed, they will automatically return to 
that speed at each stroke. The wiring shown is only temporary, 
as this arrangement does not require any more than a regular 
drive, except that the wires must be run to the limit switch. 


THE PENNSYLVANIA RaILroap will shortly have available for 
use on its lines east and west of Pittsburg and Erie 1,088 solid 
steel passenger train cars. This includes some 600 Pullman par- 
lor and sleeping cars, as well as a large number of suburban 
coaches such as the company's shops are just beginning to turn 
out. 
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The Railroad Clubs. 
CLuB NEXT TITLE оғ PAPER AUTHOR | SECRETARY ADDRESS 
MEETING e 
Canadian Nov. 1 Recent Development in Signaling |A. H. Rudd irg Powell P. O. Box 7, St. Lamberts, Montreal, Que. 
Central Nov. 11 ; Vought 95 Liberty St, New York 
New England Nov. 8 Passenger Car Heating Geo. E, Hulse G. Frazer 10 Oliver St Boston, Mass. 
New York оу. 18 Railroad Relief Departments J. N. Redfern H. 5 Vought 95 SW. Supe , New York 
Northern Nov. 35 C. L. Kennedy i. W. Superior St., Duluth, Minn. 
Pittsburgh Nov. 25 | С. W. Alliman ER. R., Gen. Office, Pittsburgh, Pa 
Richmond Nov. 14 pletion of Officers and Annual F. O. Robinson Е & 5 Ry. „ Richmond, Va. 
eports | 
Southern Nov. 17 Firing Locomotives A. T Merrill 218 Prudential Bldg., Atlanta, Ga. 
St. Louis Nov. 11 B. Frauenthal |Union Station, St. Louis, Mo. 
Western Nov. 21 m А iJ. W. Taylor 890 Old Colony Bldg., Chicago 
Western Canada |Хоу. 14 Electricity at Terminals J. А. Douplass Iw. H. Козеуеаг |199 Chestnut Še, Winüipeg. Man. 


THE TESTING DEPARTMENT 
NEW YORK RAILROAD CLUB 


At the September meeting the paper presented for discussion 
was entitled "The Testing Department of a Railroad Company," 
prepared by B. S. Hinckley, engineer of tests of the New York, 
New Haven & Hartford Railroad. 

In the paper Mr. Hinckley draws attention to the practical 
value of а first-class testing department and points out the 
manner in which it saves a large railroad company considerable 
sums of money each year. He then takes up the matter of 
systematically handling and recording the work in the depart- 
ment and presents a number of blank forms used to cover the 
procedure of inspection and reporting most of the lines of work 
covered by the department. 

One of the statements in the paper which aroused some objec- 
tion from a few of the members was: "The testing department 
should be independent of all mechanical or engineering depart- 
ments, for the chief economical results are secured only by giv- 
ing freedom to the department of tests іп its work of checking 
the quality, handling and use of the materials purchased." 

P. H. Dudley, consulting engineer of the New York Central 
& Hudson River Railroad, confined his discussion quite largely 
to the subject of rails, pointing out improvements in manufac- 
ture which had gradually taken place; drawing attention to the 
value of the testing department in this work. Не stated that 
the work of all testing departments will enlarge, and that be- 
sides making examinations of the ordinary purchases they should 
undertake a large amount of research work upon the results of 
service tests. 

Among others who discussed this paper were H. J. Force, 
chemist of the D., Г. & W. Railroad; Robert Job, who agreed 
with Mr. Hinckley that the head of the test department should 
report directly to the general or executive officer of the com- 
pany; George А. Post; Eugene Chamberlain; F. P. Cheesman 
and Н. Н. Maxfield. 

At the October meeting of the Club a paper on "Protection 
of Metal Equipment" was presented by William Marshall, pres- 
ident of the Anglo-American Varnish Co. 

This paper was confined almost exclusively to the painting of 
steel passenger cars and was made up of the answers received 
to a series of questions sent out to the master painters of the 
various railroads. 


ANALYSIS—CHEMICAL AND OTHERWISE 
CENTRAL RAILROAD CLUB 


At the September meeting E. M. Tewkesbury presented a 
paper in which he analyzed a number of features of railroad 
operation and pointed out the value of chemical analysis for a 
large number of materials used by railroads, particularly steel 
rails and other metals. 

He spoke very strongly in T of a careful chemical analy. 
sis of coal, and drew attention to the savings which have been 
claimed as a result of good firing, which can be far exceeded 
if coal of the proper quality, as shown by chemical analysis, was 
obtained all of the time. All coal should be purchased on the 
basis of specification. 


Analysis of paint was also considered. The results of analysis 
of the membership of the Central Railroad Club was given, 
showing how many representatives there were of each different 
position. The locomotive engineers lead with sixty-five members, 
followed by thirty-one general foremen of the car department 
and twenty-four general foremen of the locomotive department. 
There are sixtéen general inspectors; eight road foremen of en- 
gines; eight superintendents of motive power; seven superin- 
tendents; three mechanical engineers and one draftsman. Тһе 
membership also includes seventeen chief clerks; one master 
plumber; one surgeon; four storekeepers; one freight solicitor, 
one arbitrator, etc., etc. 

The paper was discussed by J. P. Kelly; D. L. Tuttle; 
Talty, and others. 


John 


UTILIZATION AND CHEMICAL APPLICATION OF A 
BI-PRODUCT 


RICH MOND RAILROAD CLUB 


Dr. James M. Whitfield presented a paper on the above sub- 
ject at the regular September meeting of this club. Не con- 
fined his remarks entirely to coal tar, pointing out the great 
variety and enormous value. This included a discussion of the 
value of tar for roads and the method of applying it. Не also 
considered tar roofing, flooring and other uses of tar. There 
was no discussion. 


THE SECTION FORCE IN RAILROADING 
NORTHERN RAILROAD CLUB 


саға 


At the meeting of September 24, І. S. Morphy, designing 
engineer, Boston & Albany Railroad, presented a paper on the 
above subject. It considered briefly the work of the section 
gang in maintenance of the roadbed and track. 


NEW COMMERCE COURT 
WESTERN RAILROAD CLUB 


At the October meeting Paul Synnestvedt presented a paper 
on the subject of "Special Courts," especially discussing the 
new Commerce Court soon to be organized. Mr. Synnestvedt is 
fully conversant with the situation and gave the members a very 
pleasant and profitable evening. 


IRON CASTINGS 
CANADIAN RAILWAY CLUB 


Robert Job, vice-president Milton Hersey Co., Ltd., presented 
a paper before the September meeting of the Canadian Railway 
Club entitled “гоп Castings, Defects and Remedies," in which 
he discussed the effect of the various components of cast iron, 
pointing out the features of each that are an advantage and 
wherein they become a disadvantage. He also discussed foundry 
practice in its various features and presented a number of lan- 
tern slides, showing reproduction of etchings on iron. 
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The paper was discussed by Mr. Best, of Ward & King, Ltd., 
and Mr. Watson. | 

At the October meeting the paper was Бу P. McLaren, та- 
chinery expert, Grand Trunk Railway, entitled “Some Thoughts 
on the Training of Apprentices." 


POSITIONS WANTED 


Car AND Locomotivs DRAFTSMAN.—Man with short experience 
on railroads and with car building companies wishes position as 
draftsman where opportunities for advancement are satisfactory. 
Address H. E. E. 


Ѕнор FOoREMAN.—À practical man whose experience includes 
drafting room, roundhouse, erecting shop and machine shop 
work, and who is now foreman of one of the best and most 
efficient shops in the country, desires a better position where 
ability will receive reward. Address F. G. Q. 


MECHANICAL ENGINEER OR СніІЕР DraFrsMAN.—Long experi- 


ence in the drafting room of railways; at present chief drafts- 
man; wishes position on a southern railway. Address P. F. R. 


CHIEF DRAFTSMAN OR SIMILAR Position.—Technical man, 
seven years’ railroad experience now leading draftsman on loco- 
motive and electrical work on one of the largest railway sys- 
tems. Address E. J. W. 


Expert ом МАСНІМЕ Toot Desicn.—Has had long experi- 
ence with the design and building of machine tools and dealing 
with the problems of shop production. Well equipped for 
duties as director of a trade school or similar work. Address 
S. C. J. 


DESIGNER OF RAILROAD SPECIALTIES.—Man thoroughly experi- 
enced in railroad design now chief draftsman of one of the 
largest systems wishes position with a supply company handling 
railway specialties that require a designer of exceptional ability. 
Address R. L. W. 


SALES ENGINEER, INSPECTOR oR MECHANICAL ENGINEER.—Grad- 
uate in mechanical engineering, with nine years’ practical experi- 
ence in capacity of special apprentice, draftsman, chief drafts- 
man, roundhouse foreman, mechanical inspector and chief esti- 
mator with railroads and steel car manufacturing concern. 
Thoroughly experienced in mechanical lines and exercising of 
executive ability. Address S. F. W. 


BOOKS 


Work, Wages and Profit. By Н. L. Gantt. 5x7/4. 199 pages. 
Published by the Engineering Magazine, 140 Nassau street. 
New York City. Price, $2.00. 

“The ratio of what can be done to what is done is even greater 
than three to one in work requiring skill and planning. Well 
thought out plans alone if accompanied by complete instructions 
for doing work often produce an increase of more than 100 per 
cent. over what is usually done.” In these words Mr. Gantt 
accurately states a condition which exists in practically every 
line of work throughout the whole country. This condition is 
one which not only benefits no one but actually is a decided detri- 
ment in any way it may be looked upon. It is a condition whick 
should be a source of national shame, but luckily it is also one 
that can be remedied. In this book, which is positively fascinat- 
ing to anyone interested in the subject, the author points out 
very clearly that this frightful inefficient condition of labor is 
not by any means the fault of the workman, who throughout has 
taken the most logical and natural course under the conditions 


existing, but it is very decidedly the fault of the managers. 
Luckily a great majority of these are capable of being educated, 
and Mr. Gantt, together with others like him, may have an 
opportunity of seeing their efforts rewarded by general improve- 
ment in the efficiency of labor throughout the country. 

There is nothing intricate or difficult in the schemes proposed 
as a remedy, and in this book, which is a collection of papers 
and articles written by the author at various times, the basic 
principles of the proper scheme of progress are briefly but 
very clearly brought forward. The whole problem is summed 
up by the author as consisting of but three parts; first, to find 
out the proper day’s task for a man suited to the work; second, 
to find out the compensation needed to enthuse such men to do 
а full day's work; third, to plan so that the workman may work 
continuously and efficiently. It is also pointed out by the author 
that the proper method of payment is really one of the minor 
parts of the whole problem. In solving this problem Mr. Gantt 
has evolved what he calls the “task work with a bonus” and 
states that the elements on which this system is founded are as 
follows: 1. А scientific investigation in detail of each piece 
of work and a determination of the best methods and shortest 
time in which the work can be done. 2. А teacher capable of 
teaching the best method in the shortest time. 3. Reward for 
both teacher and pupil when the latter is successful. In explana- 
tion of the practical working of the system recommended a num- 
ber of real examples are shown and discussed. 

This is one of the most important books of its kind published 
in years. It deals with a subject which is of interest and im- 
portance to the whole country and should be read by every man 
who is in any way responsible for workmen. 


Poor's Manual of Railroads for 1910. Forty-third annual edition, 
2,685 pages. Published by Poor's Railroad Manual Co., 68 
William street, New York. Price, $10.00. 

This number is devoted exclusively to statements of the rail- 
roads and street railways, the statements of industrial corpora- 
tions having been incorporated in a separate book mentioned in 
the Sept. issue of this journal. The present manual appears in 
a new and attractive type, larger and more legible than that used 
in former editions, with a new feature consisting of a number of 
analytical tables, so constructed as to offer a test of the financial 
strength and the operating efficiency of every important system. 
These tables, which have never been presented in a reference 
work, will be found very valuable. 

The total mileage of steam railroads on December 31, 1909, 
is reported as 238,356 miles, against 232,046 miles on December 
31, 1908, showing an increase of 6,310 miles. The gross earnings 
of these roads for 1909 was reported as $2,513,212,763, showtng 
an increase of $106,192,953 ог 4.41 per cent., and the net earnings 
for 1909 were $8521 53,280, an increase of 18.72 per cent. The 
capital stock was $8,030,680,963 for 1909, an increase of about 
$389,000,000 or 5.09 per cent. over that of the previous year. The 
funded debt was $9,118,103,813, ап increase of only 3.75 per cent. 
The revenue per ton mile was 0.757 cent, as against 0.767 cent 
in 1908, and per passenger mile was 1.934 cents, as against 1,964 
cents in 1908. 


Twentieth Century Sheet Metal Worker. By H. E. Osborne. 86 
pages, 5 x 714. Illustrated. Published by the American Arti- 
san, 355 Dearborn street, Chicago, Ill. Price, cloth, $1.00; 
paper, бос. | 

Mr. Osborne is a practical sheet metal worker of many years 

experience, and has recognized the need of a popular priced 
pocket reference book of short cuts and quick methods, combined 
with accurate information for the tinner or sheet metal worker. 
He therefore in writing this book has eliminated all long winded 
scientific rules and explanations, and has given plain, straight- 
forward, clean cut information in simple language, which, whil: 
it is suitable for the youngest apprentice, is equally valuable fo. 
practical use of the journeyman. Тһе illustrations are large and 
well arranged and with all the book seems to be particularly well 
suited for the use intended. 
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PERSONALS 


C. M. Stanssury has been appointed master mechanic of the 
Ocean Shore Ry., with office at San Francisco, Cal 


J. Е. FazzELL has been appointed purchasing agent of the 
Detroit & Charlevoix R. R., with office at Detroit, Mich. 


J. E. Cameron has been appointed master mechanic of the 
Kentwood, Greensburg & Southwestern R. R. at Gulfport, Miss. 


Е. 1. Вовріск has been appointed assistant engineer of tests 
of the Atchison, Topeka & Santa Fe Ry., with office at Topeka, 
Kan. 


E. D. Bronner has been appointed superintendent of motive 
power of the Detroit & Charlevoix К. R., with office at Detroit, 
Mich. 


P. J. HANNIFAN has been appointed road foreman of engines 
of the Rochester division of the Erie Railroad, with office at 
Avon, N. Y. 


S. А. Rocers has been appointed road foreman of engines of 
the Baltimore & Ohio Southwestern R. R., with office at Sey- 
mour, Ind. 


P. С. Leonarp has been appointed road foreman of engines 
on the Hocking Valley Ry. at Columbus, Ohio, succeeding L. C. 
Engler, deceased. 


Henry S. Bryan, superintendent of motive power of the 
Duluth & Iron Range В. R., at Two Harbors, Minn., died Octo- 
ber 2 at Rochester, Wis. 

C. А. Котне, assistant general foreman in the Jersey City, 
south side, shops of the Erie Railroad, has been promoted to 
general foreman at Bergen, N. J. 


А. M. Gracie has been appointed foreman of the car depart- 
ment of the Northern Central Ry. at the Elmira, N. Y., shops, 
succeeding J. W. Hawthorne, deceased. 


C. Н. NonroN, general foreman at Bergen, М. J., оп the Erie 
Railroad, has been transferred to Jersey City in a similar capac- 
ity, succeeding F. H. Murray, promoted. 


W. A. YANDA has been appointed machine foreman on the 
Northern district of the Rock Island Lines, with office at Cedar 
Rapids, Iowa, succeeding P. F. Low, resigned. 


Н. Е. WanprLL has been appointed superintendent of motive 
power and equipment of the Chicago & Western Indiana R. R., 
and of the Belt Railway Company of Chicago. 


Cuas. Drury, general foreman at Albuquerque, New Mexico, 
has been appointed division master mechanic at Arkansas City, 
on the Atchison, Topeka & Santa Fe Ry. 


С. W. RUssELL, master mechanic of tte New York, Philadel- 
phia & Norfolk R. В. at Cape Charles City, Va, has been ap- 
pointed general equipment inspector of that road. 


C. A. Branpt has been appointed mechanical engineer of the 
Cleveland, Cincinnati, Chicago & St. Louis Ry., and the Peoria 
& Eastern Ry., with headquarters at Indianapolis, Ind. 


C. James, formerly master mechanic оп the Erie Railroad at 
Port Jervis, N. Y., has been transferred in a similar capacity 
to Jersey City, N. J., succeeding John J. Dewey, resigned. 


C. M 5томе has been appointed machine foreman on the Тег- 
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minal and Illinois divisions of the Rock Island Lines, with office 
at Chicago, succeeding W. Marks, assigned to other duties. 


Е. А. Снлве, formerly general mechanical inspector of the 
Chicago, Burlington & Quincy В. В., has retired from active 
service after almost бі years of railway and mechanical work. 


M. А. Kinney, master mechanic of the Hocking Valley Ry. at 
Columbus, Ohio, has been appointed superintendent of motive 
power, with office at Columbus, succeeding С. J. De Vilbiss, | 
deceased. 


Е. Н. Murray has been promoted from general foreman of 
the Erie Railroad shop in Jersey City, N. J., to master mechanic 
of the Delaware division of that road, with office at Port 
Jervis, N. Y. 


W. J. Hut, formerly division master mechanic of the Atchi- 
son, Topeka & Santa Fe Ry., at Arkansas City, Kan., has been 
appointed division master mechanic at Amarillo, Tex., vice J. R. 
Cook, resigned. 


О. S. Jackson, master mechanic of the Chicago, Indianapolis 
& Louisville Ry., at Lafayette, Ind., has been appointed super- 
intendent of motive power, with office at Lafayette, succeeding 
John Gill, resigned. 


GARRETT VLIET, assistant master mechanic of the Grand Trunk 
Ry., at Portland, Me., has been appointed master mechanic of the 
Western division, with office at Battle Creek, Mich., succeeding 
W. Hamilton, resigned. 


PauL L. Grove, assistant master mechanic at the Altoona shops 
of the Pennsylvania Railroad, has been appointed assistant en- 
gineer of motive power of the Buffalo division of that road, 
with office at Buffalo, N. Y. 


James L. CuNNINGHAM has been promoted to master mechanic 
of the New York, Philadelphia & Norfolk R. R. at Cape Charles, 
Va. He was formerly assistant master mechanic on the Penn- 
sylvania R. R. at Williamsport, Pa. 


Г. Г. Woop, formerly general foreman of shops of the Evans- 
ville & Terre Haute R. R., and since August acting superin- 
tendent of motive power, has been appointed superintendent of 
motive power, with office at Evansville, Ind., succeeding С. Н. 
Bussing, resigned. 


С. L. МспулІМЕ, assistant engineer of motive power of the 
Buffalo division ої (һе Pennsylvania Railroad, at Buffalo, М. Y. 
has been appointed assistant engineer of the Erie division of 
the Pennsylvania Railroad and the Northern Central Ry., with 
office at Williamsport, Ра., succeeding J. Г. Cunningham, pro- 
moted. 


P. Н. Coscrove has been appointed General Car Inspector, to 
look after all matters pertaining to Car Equipment, Repairs and 
Inspection, with jurisdiction over the Oregon Short Line R. R. 
and Southern Pacific Ry. lines east of Sparks. Previous to ac- 
cepting this position Mr. Cosgrove was General Car Foreman of 
the Denver & Rio Grande R. R. 


ARCHIBALD C. Ковзом, for many years stationed in Buffalo as 
master car builder of the Lake Shore & Michigan Southern Ry., 
died October 6, at his home in that city, aged 80 years. Since 
retirement from the railroad service he had been the founder, and 
for many years was president and vice-president, of the Erie 
Savings and Loan Association. He was also one of the founders 
of the Central Railway Club. 


J. T. Brany, superintendent of shops of the New York, New 
Haven and Hartford К. В., at New Haven, Conn, has been 
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transferred to the Readville shops, and Geo. Donahue, super- 
intendent of shops at Readville, has been transferred to New 
Haven. Mr. Brady was for several years master mechanic at 
Norwood Central, Mass, in charge of the Midland division of 
the New Haven road, and he now returns to within a few miles 
of the scene of his earlier efforts. 


FOR YOUR CARD INDEX 


Some of the more important articles in this issue arranged for 
clipping and insertion in a card index. Extra copies of this page 
will be furnished to subscribers only for eight cents in stamps. 


Acetylene Welding Torch AMER. Емс., 1910, р. 431 (November). 


An article by J. F. Springer in which the mixing of the gases 
in the tip is considered, with a general discussion on the method 
of obtaining the high temperature, and how to use the torch in 
practical work. 


Apprenticeship System— Erie Railroad 
AMER. ENG, 1910, p. 445 (November). 


Brief notice, showing the success that has accompanied the 
apprenticeship system on this road after its first year. 


Boiler— Locomotives AMER. ENG., 1910, p. 421 (November). 


A review of the reports presented at the recent session of the 
International Railway Congress. These reports indicate a sad 
lack of uniformity in practices in the various countries and offer 
little prospect of immediate improvement. This article is con- 
fined very largely to a discussion of foreign practices. 


Car—Stock —P. К. К. AMER, ENG., 1910, p. 446 (November). 


Illustrated description of some excellent stock cars recently 
put into service on the Pennsylvania R. R. 


Locomotive, 2-8-8-2 Type Амек. Емс., 1910, p. 427 (November). 


Total weight, 448,750 Ibs. 
Weight on drivers, 405,460 Ibs. 
Wheels, 56 іп, diameter. 
Cylinders, 20 and 40 x 32 in. 
Tractive effort, 97,200 Ibs. 


Built for the Virginian Ry. by the Baldwin Locomotive Works, 
for service on a 2 per cent. grade. 


Total heating surface, 5,208 sq. ft. 

Feed ud heating surface, 694 
sq. ft. 

Steam pressure, 210 ibs. 


Locomtoive 2-8-0 Type Amer. Enc., 1910, p. 449 (November). 


Total weight, 215,700 Ibs. 
Weight on drivers, 189,200 Ibs. 
Cylinders, 23 and 80 in. | 
Tractive effort, 43,800 Ibs. 


Designed and built by the C. M. & St. P. Ry. 


Wheels, 68 in. 
Total heating surface, 8,869.9 sq. ft. 
Steam pressure, 200 ibs. 


Locomotive, 4-6-2 Type Amer. ENG., 1910, p. 448 ( November). 


Total weight, 248,800 lbs. 
Weight on drivers, 160,100 Ibs. 
Cylinders, 23 x 28 in. 
Tractive effort, 26,500 Ibs. 


Designed and built by the C. M. & St. P. Ry. 


Wheels, 69 in. 
Total heating surface, 8,910 sq. ft. 
Steam pressure, 200 lbs, 
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Locomotive—4-6-4 Type Amer. ENG., 1910, p. 435 (November). 


Total weight, 286,000 Ibs. 
Weight on drivers, 185,000 Ibs. 
Cylinders, 20 and 26 in. 
Superheating surface, 866 sq, ft. 


Wheels, 68 in. 

Total heating surface, 1,801 sq. ft. 
Steam pressure, 200 №3. 

Tractive effort, 28,100 Ibs. 


A powerful suburban tank locomotive, designed and built by 
the Canadian Pacific Railway. The design includes a number 
of parts built up of steel plates and shapes. These are fully 
illustrated in this article. 


Machine Tools—16-Inch Crank Shaper 
AMER. ENG, 1910, p. 454 (November). 


А new 16-inch shaper designed by the Stockbridge Machine 
Tool Co. 


Machine Tools—Electric Drive for Planer 


Amer. Enc., 1010, р. 455 (November). 


A new electric speed controller applied to the Cincinnati planer. 
Permits a wide variation of the traverse and return of the table. 


Machine Tools— Hollow Chisel Mortiser 
AMER. ENG., 1910, p. 453 (November). 


Powerful machine built by the Bentel and Margedant Co. 
Specially adapted for railroad car shops. 


Piece Work—The Pioneer in Introducing 


А мек. Емс., 1910, р. 428 (November). 


A review of the Baltimore & Ohio experiment of 20 years ago 
in introducing piece work in the motive power department. 


Shops—S. P. R. R. at Empalme, Mex. 
AMER. ENG, 1910, p. 444 (November). 


Brief, illustrated description, largely considering electric equip- 
ment. 


Valve Gear AMER. ENG, 1910, p. 442 (November). 


Fully illustrated description of the improved Baker-Pilliod 
valve gear. 


Wheels—Test for Determining the Roundness of Chilled 
Amer. ENG., 1910, p. 425 (November). 


Report of some careful measurements made on newly cast 
wheels, with illustrations showing in an exaggerated form the 
shapes discovered; also suggestions for improving the practice 
to obtain better results, 
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CATALOGS 


IN WRITING FOR THESE PLEASE MENTION THIS JOURNAL. 


Water Sorrener.—The L, M. Booth Сотрәпу, 186 Liberty St, New 
York, has issued a circular describing the type “С” Booth water softener, 
which appliance has met with hearty approval for its simplicity of con- 
struction. 


Locx Nuts.—The Columbia Nut and Bolt Co., Inc., Bridgeport, Conn., 
has issued two illustrated booklets describing the ‘Original’? and the 
"Improved" lock nut, and pointing out its superiority over other forms 
of tight fastenings for bolts. 


SiNcLE Prase Inpuction Mortors.—Bulletins 8139 and 8140, issued by 
the Emerson Electric Mfg. Co., St. Louis, Mo., describe respectively the 
back-geared types with countershaft, of % and М horse power, and the full 
load clutch types of 1 /20 to м horsepower, 


Car VENTILATORS.—A circular issued by Burton W. Mudge and Com- 
pany, 1023 People's Gas Building, Chicago, Ill, describes the Garland car 
ventilator for interurban, street, elevated, subway and tunnel cars, and 
thoroughly explains the simple working of the system. 


ADAPTABILITY OF THE GisHoLt LarnHEe.—This is the title of a leaflet 
issued by the Gisholt Machine Со., Madison, Wis., on which is illustrated 
the range of work that may be finished on these lathes. The description 
and cuts incidental to the finishing of a twin cylinder for an automobile 
engine are of much interest. 


ІОСОМОТІУЕ SuPEKkHEATERS.— The advantages of superheating are well 
presented іп a pamphlet ;ssued by the Locomotive Superheater Co., 30 
Church St, New York, in which the company's types A, B and C super- 
heaters are fully described and illustrated, and much valuable information 
is presented in concise form relative to the general question of super- 
heating. x 


FLExiBLe TRANSMISSION.—Bulletin No. 22, issued by the Coates Clip- 
per Mfg. Co, Worcester, Mass, presents largely through illustrations, 
which are self-explanatory, the variety of uses to which flexible power 
transmission can be applied. Тһе book contains 66 pages and over 100 
fine cuts of the tools manufactured by the company and their method of 
application. ` 


LEATHER BeEttinc.—“The Difference Between Albeco Laminated and 
Multi-Lap Leather Belting” is the title of a booklet being distributed by the 
American Laminated Belting Co., 118 Hudson St., New York. This book- 
let is especially interesting in that it gives close comparisons of the operat- 
ing principles, power transmitting qualities and ultimate economy of both 
types of belting. 


HomizoNTAL CENTER Crank Encines.—Bulletin 182 of the Sturtevant 
Engineering Series, issued by B. F, Sturtevant & Co., Hyde Park, Mass., 
describes the H. C. 1 horizontal center crank engines, and contains inter- 
esting and valuable tables covering net horsepowers, etc. The bulletin 
also includes a lettered diagram and table of principal dimensions for 
engines of all sizes in class H. C. 1, 


Heatinc Амр Ілснтінс.--Тһе Safety Car Heating and Lighting Co., 8 
Kector St., New York, commenced the issue, October 1, of a new publi- 
cation called "The Safety Heating and Lighting News," the object of 
which is to place before railroad men matters of interest relating to light- 
ing and heating railroad cars and allied subjects. The contents of the 
initial number have been carefully selected and it contains much inter- 
esting matter on these important subjects. 


Evectric LicHT AND Power MacHINERY.—À very attractive souvenir 
bulletin of the inspection trip of Cincinnati's commercial organizations to 
the new plant of the Triumph Electric and the Triumph Ice Machine 
Companies, Cincinnati, O., on April 30, 1919, is now being distributed. 
In addition to an account of the inspection proceedings, the book con- 
tains a history of the company and is beautifully illustrated with photo- 
graphic reproductions of interesting views about the plant. 


STANDARD SPECIFICATIONS.—The Carnegie Steel Co., Pittsburg, Pa., has 
issued a very valuable pamphlet under the above title, which covers com- 
prehensively and in compact form the standard specifications for structural 
steel, special plate and rivet steel, building, bridge and ship material, 
concrete reinforcement bars, forgings, axles and wheels, and structural 
nickel steel, as adapted by the Association of American Steel Manufac- 
turers, the Carnegie Steel Co. and the American Society for Testing 
Materials. 


Train Licutinc.—Bulletin No. 4769, issued by the General Electric 
Company, Schenectady, N. Y., entitled “Train Lighting with G-E Mazda 
and Tantalum Lamps," should be of interest to all connected with this 
branch of transportation. Owing to the high efficiency of these lamps they 
are admirably adapted to this service, while the strong filament of the 
Tantalum and the flexible mount of the Mazda filament renders them 


capable of withstanding the sudden jars and shocks incident to railway 
service. i 


Bour THREADING AND TaPPING MacHiNES.—This subject is thoroughly 
covered from a productive standpoint by the Webster and Perks Tool Co., 
Springfield, O., in a 80 page catalogue, which fully describes and illus- 
trates the line of bolt pointing, threading and special tapping machines 
manufactured by that company. The catalogue calls particular attention 
to the many very material improvements and additions to the line of 
horizontal threading and special tapping machines which have followed 
since the inception of the company's business in 1891, and a very cleverly 
arranged half-tone plate is included, illustrating the wide range of work 
of which these machines are capable. Тһе catalogue also contains tables 
of speeds for cutting bolts and tapping nuts, and other information of 
value to those interested in this machinery. 


NOTES 


Tur Т.Н. Symincron Co.—On November Ist the Chicago offices of this 
company will be moved {гот Railway Exchange to Suite 623-625 People's 
Gas Building. 


WrLLs Вкотнкав Co.—In mentioning last month the removal of this com- 
pany from 126 Chambers St., New York, to 90 Worth St., the latter address 
should have been 90 Centre St., where a full and complete stock of screw 
cutting machines will be carried. 


WESTINGHOUSE ELECTRIC & MANUFACTURING Co.—This company has re- 
ceived from the Boston and Маше К. В. a contract for the entire equip- 
ment in connection with the electrification of the Hoosac Tunnel, under 
the Hoosac Mountain, in Massachusetts. 


TRIUMPH ELECTRIC Co.—The above company of Cincinnati, O., announces 
the following change in address and management of its Chicago offices: 
W. В. Bonham succeeds F, Г. Merrill, as manager, and is located at No. 
275 La Salle St., instead of іп the Manhattan Building as formerly. 


McKeen Motor Car Co.—The Southern Pacific Ry. has placed an order 
with this company for cne 70-ft. motor car, and it will build a similar 
one for the Rock Island lines. It has also recently delivered а 70-ft. 
gasoline motor car to the Chicago Great Western Ву. for service out of 
St. Joseph, Mo. 


Burton W. Mupce & Co.—This company, of Chicago, Ill., has elected 
Robert D, Sinclair, secretary and treasurer. Mr. Sinclair, in accepting 
this position, retired from cne of the most responsible positions in the 
First National Bank of that city, with which institution he had been con- 
nected for many years. 


ATLANTIC Works, INcogPORATED.—It is announced from the Philadelphia 
office of this firm that Thomas T. Power, James J. Power, and Lawrence C. 
Power, of the firm of L. Power & Co., Philadelphia, Ра., have purchased 
control of all the stock of the above corporation, and in the future will 
assume complete charge of all its affairs. 


Влірмім І.осомотіуе Worxs.—C. H. Peterson, hitherto connected with 
the Chicago office of the Baldwin Locomotive Works and the Standard 
Steel Works Co., has becn appointed Southwestern representative of these 
companies with office at 914 Security Building, St. Louis, Mo. Edward 
B. Halsey, who has been in charge of the St. Louis office, has been trans- 
ferred to the sales department of the Philadelphia office. 


САЕНА бісклі. Оп. Co.—Recent government tests of this company's 
improved oil for locomotive headlights, known as Galena Railway Safety 
Oil "B," show it to produce, with headlights of ordinary construction, a 
minimum of 1,800 candle power. In the instance of a headlight equipped 
with sixteen-inch optical lens, costing no more than the initial cost of 
the ordinary reflector, and much less fcr maintenance, the minimum 
candle power increased to 2,400. 


GisHoLT MacHiNE Co.—It is mutually announced by this company of 
Madison, Wis, and the Joseph T. Ryerson and Son, Chicago, that ап 
association of interests has been formed in the manufacture and sale of 
machinery and machine tools. Extensive additions will be made at once 
to the Gisholt plant which will greatly increase the output of that com- 
pany, and permit of development which the association of опе of thé lead- 
ing machine tool builders with a strong machinery organization would seem 
to prophesy. 


J. С. УУніте & Co.—This firm of engineers and contractors, New York 
City, has been awarded a contract by the New York, Ontario & Western 
Railway Company for the erection of railroad shops at its Mayfield 
yards, Mayfield, Pa., near Carbondale. Тһе work to be carried out con- 
sists of a ten stall roundhouse, with a 76-foot turntable, machine shop, 
carpenter shop, with complete power plant; storehouse, office building, oil 
building, sand storage, drier and loading house; and a complete coaling 
station, with a storage capacity of approximately 1,000 tons. Тһе buildings 
will be of the usual type of brick and steel construction. The estimated 
cost is approximately $150,000. 
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An Excellent Locomotive Terminal 


THE NEW YORK CENTRAL & HUDSON RIVER RAILROAD COMPLETED ABOUT SIX MONTHS AGO AT 
CORNING, NEW YORK, A LOCOMOTIVE TERMINAL CONSTRUCTED FROM THE PLANS ADOPTED AS 
STANDARD AFTER SEVERAL YEARS' INVESTIGATION AND STUDY OF THE SUBJECT. OTHER 
TERMINALS THROUGHOUT. THE SYSTEM HAVE BEEN AND ARE BEING CONSTRUCT- 

ED FROM THE SAME STANDARD PLANS. 


In many ways the facilities provided for properly taking саге 
of locomotives in service are the most important under the motive 
power department's jurisdiction and in fact at times are the 


most important fcatures of the whole scneme of operation. That 


this fact is thoroughly appreciated by the officials of the New 
York Central Lines is clearly evidenced by the character of the 
terminals, which are now being erected. Тһе beginning of the 
movement for uniform high class locomotive terminals on this 
road dates back a number of years to the appointment of care- 
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a number of small details after experience, but т general they 
are the same as were originally adopted and from them five or 
six terminals of various sizes have been constructed and others 
are in the process of being built. 

At Corning, N. Y., on the old Fall Brook Road, a new location 
was selected for the yard and the terminal which accompanied 
it forms probably the best example of the standard construc- 
tion and is a practically ideal locomotiv? terminal of its size. 

The traffic on this road consists very largely of coal and is 


GENERAL VIEW OF THE NEW LOCOMOTIVE TERMINAL ON THE NEW YORK CENTRAL LINES АТ CORNING, М. Y., TAKEN FROM THE TOP OF 
THE COALING STATION 


fully selected committees who gave the whole subject the most 
careful investigation and study, and whose reports were most 
thoroughly discussed by all of the departments interested; suffi- 
cient time and attention being given 10 the subject to permit 
thoroughly satisfactory compromises on points where there was 
a difference of opinien between the different departments. 
Following ‘this preliminary work standard designs were drawn 
up in so far as it was possible to do so. These standards were, 
of course, arranged to have sufficient fl-xibility to allow for the 
varying demands of different points and include such matters as 
section of the enginchouse, diameter and type of turntable, 
heating system, lighting, construction of pits and floors, cinder 
pits, general track arrangement, type oi architecture, etc. It 
has been found advisable to change the original standards in 


such as to require the turning of 80 locomotives in 24 hours 
on an average. These are principally of large consolidation 
type. Although the enginehouse has 30 stalls, six of these are 
in the drop pit section and are used ordinarily for light repair 
work, leaving but 24 stalls for terminal service. On the basis 
of 80 engines every 24 hours, this gives an average of seven 
and a quarter hours for each engine to remain in the house. 
Since practically all of the crews have regularly assigned en- 
gines and the crews have at least eight hours rest, storage tracks 
are provided for holding the locomotives that are waiting for 
their crews. 

Reference to the general plan of the terminal on page 463 will 
show that when incoming engines entering from the left are 
abandoned by their crews near the coaling station, the crews, 
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checking their oil cans, tools, etc., іп the small building pro- 
vided for the purpose near the coaling station, walk down to the 
inspection pits and deliver their work report. A hostler takes the 
locomotive at this point, coals, sands and waters it and places it 
upon the inspection pit, whereupon he returns for another en- 
gine. After being inspected another hostler takes it to the ash 
pit adjoining and after the fires are cleaned puts it into the 
enginehouse. Although four inspection and four ash pits are 
shown in the drawing but three have been constructed for the 
present. The arrangement at the coaling station is such that 
coal and sand are taken at the same time on any of the three 
tracks and the water cranes are far enough away to allow 
an engine being coaled while another is taking water. 

In addition to the enginehouse and coaling station there are 
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TRACK ARRANGEMENT 


three other buildings of importance in connection with the ter- 
minal; one measuring 50 ft. in width and 195 ft. long, houses 
а machine shop 50 by 100 ft., a storehouse 25 by 50 ft., ап oil 
room 20 by 50 ft., an engineers’ rest room and a general fore- 
man's office. Another building contains the power plant and a 
third is the blower house, which is connected to the engine- 


house by a covered passageway. Тһе bird's-eye view on page - 


461 shows the general appearance and relative- size of these 
structures. | 

A study of the track arrangement will show that all possi- 
Ме contingencies of operation have been provided for. Most 
of the outgoing locomotives pass over the bridge to the right and 
suitable tracks are provided for this switching movement, so as 
to prevent all possible interference in case of accident. Аг- 
rangements are made to pass the locomotive directly from the 
coaling station to the house without going on to the cinder pit 
and also to get one locomotive ahead of another after it leaves 
the coaling station, if so desired. In studying this track ar- 
rangement it should be remembered that practically nothing but 
freight and switch engines are housed at this point. 


CoALING STATION. 


For its capacity the coaling station at Corning is a model of 
its kind. The structure is of reinforced concrete throughout 
and the coal pockets have a storage capacity of 300 tons. It is 
of the original balanced bucket or Holman type and is operated 
by electric power. The locomotives take coal on three tracks, 
two directly below the bins and one at the outside. Reference 
to the photograph shows the general appearance of the station, 
which has an extreme height above the rail level of 76 ft. 3 in. 
The width of the section containing the pockets is 22 ft. The 
elevator section is 31 ft. 8 in. in width and the receiving hopper 
and hoist sheds are extensions from this. 

Reference to the general plan of the terminal will show the 
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track arrangement for the storage of loaded and empty coal 
cars. The receiving hopper is 36 ft. long, located at one side of 
the station proper and is covered with a concrete canopy, the 
loaded cars from the storage tracks being run down over it 
largely by gravity. Hopper bottom cars are used altogether 
for the coal supply and they discharge upon a grating of 34 x 
4 т. bars spaced 15 in. apart in both directions, through which 
the coal passes to a revolving feeder at the bottom of the 
hopper. This feeder measures the charge of coal delivered to 
the elevator buckets and prevents the cverfilling of the buckets 
and the spilling of the coal into the bucket pit. The buckets 
are automatically loaded and unloaded, and are of 1% tons 
capacity each. They are designed to be cperated at such a speed 
as to give an elevating capacity of 75 tons per hour. Actually, 
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AND LOCATION OF BUILDINGS AT CORNING LOCOMOTIVE TERMINAL 


however, the plant has shown itself capable of elevating 50 
tons in less than one-half hour. 

No provision is made for weighing the coal, except as it is 
weighed in the car and the amount delivered to each locomotive 
is estimated altogether by the appearance of the tender. With 
this exception it is probably the most thoroughly equipped plant 
in the country. It is electric lighted throughout and is pro- 
vided with automatic features to prevent any possible accident. 
The hoisting drum is operated by an electric motor of the in- 
duction type and limit switches are provided to prevent over- 
winding of the cable. Steel stairways and gangways are ar- 
ranged to give easy access to all parts of the structure. 

An unusual provision and one of decided value in cold 
climates is found in the steam coils around all of the gate 
openings; underneath the feeder in the receiving hopper and in 
the bucket pit; in the motor house; in the top of the monitor 
and other places where needed. These coils keep the station 
throughout at a temperature considerably above freezing and 
greatly assist in its reliable operation under all conditions. 

In addition to the coal storage there are two concrete bins 
above the -coal pockets for the storage of dry sand, with dis- 
charges leading to each of the three tracks, so that sand and 
coal can be taken at the same stop. The sand is dried in a sepa- 
rate structure near the coaling station and is elevated by means 
of compressed air in the usual manner. 

This coaling station throughout was designed and built by the - 
Roberts and Schaefer Co, of Chicago, znd is an excellent :ех- 
ample of the type of station this company is constructing at 
various points throughout the country. 


INSPECTION AND ASH PITS. 


The inspection pits are 75 ft. in length, constructed of con- 
crete with the same general dimensions 45 the pits in the round- 


house. They are provided with steps at either end. Pending 
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the construction of the fourth pit a temporary wooden struc- 
ture has been provided for the inspectors. 

The ash pits are 150 ft. in length and are of the shallow 
shovel type that has been adopted as standard on this road. Two 
depressed tracks serve the four pits. These pits are also con- 
structed of concrete, the rails being carried by cast-iron chairs, 
allowing the pit to extend some distance beyond the outer tail 
and. а wide shoveling platform between the inner rail and the 
depressed track. 


TURNTABLE. 


A standard 85 ft. electrically driven turntable is provided, 
the motor being of the induction type, driving through clutches 
in the usual manner. Тһе construction of the pit and the gen- 
eral appearance of the track is clearly shown in one of the il- 


Wall 
0x3 


115 ft. inside measurement instead of 92 ft. as in the rest 
of the structure. Іп this part a somewhat more elaborate 
roof truss with iron tension members has been provided 
and is shown in one of the illustrations. This section also 
provides two smoke jacks over each pit, giving a 31 ft. move- 
ment before the stack is out from under a jack. Іп other 
respects the longer section is of the same general construction 
as the rest of the house. | 

Pits,—The pits in the main portion of the house.are 70 ft. 
in length and 3 ft. in depth at the centre, sloping both ways to 
a depth of 3 ft. 6 in. The concrete side walls are capped by a 
5 x IO in. timber, bolted to the concrete, to which the running 
rails are spiked. Тһе concrete foundation is also carried out 
sufhcient to form a support for two 5 by то in. timbers placed 
side by side outside of the rails, which give a perfect foundation 
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SECTIONAL ELEVATION OF THE STANDARD 92 FT. SECTION FOR ENGINEHOUSES ON THE NEW YORK CENTRAL 


lustrations. The top of the concrete wall is capped by two 
inverted rails, which distribute the blow on the end of the track 
rails. The pit is floored with concrete, insuring good drainage 
and preventing any heaving of the circular track or the side 
walls from frost. 


ENGINEHOUSE STRUCTURE 


The illustrations on this and facing page, together with the vari- 
ous photographs, clearly show the arrangement, size and con- 
struction of the enginehouse itself. This construction is from 
the same standard plans, with a few changes in detail, that were 
used at the West Springfield house, illustrated on page 5 of the 
January issue of this journal. Allof the foundations are, of course, 
of concrete and the outside walls are of brick. Тһе major 
portion of the roof structure is carried by a wooden truss 56 
ft. in length, supported by two rows of 12 by 12 in. yellow pine 
posts. Тһе sections outside of these posts are supported by 
3 by 12 in. rafters, the pitch being т in 24. It will be noticed 
in connection with the roof that the gutters drain through lead- 
ers placed inside of the wall, which prevents their freezing and 
the formation of ice on the roof or $14: walls. These leaders 
drain into the pits and from there to the sewer. Тһе upper 
section of the roof inclosing the trusses, has large swinging 
windows along both sides which are operated from the floor. 
Six inch openings under the cornice at either end of this section 
wil be noticed, which experience has shown greatly assists 
the ventilation. In fact, even with the windows in the upper 
section closed this opening together with the three inch annular 
space around the smoke jack keeps the house reasonably clear 
of steam and gases. When the upper windows are also opened 
the ventilation is. practically perfect. This high open roof con- 
struction gives excellent natural lighting at the centre of the 
house. For the purpose of housing thc drop pits, and to pro- 
vide ample room for all necessary movements over the drop 
pits, the section of six stalls at one end of the house is 


for Jacks. All of the hot air for heating emerges from eight 
points, four on either side of cach pit, the hot air conduit of 
concrete being located just at the inner ends of the pit, as is 
shown in the sectional view. Тһе bottom of the pits is of con- 
crete finished with a 12 in. coat of hard cement mortar. 

Floors.—Concrete floors 6 in. thick, capped by % in. hard 
cement mortar finish are used throughout the house. Refer- 
ence to the plan will show the method of drainage, which is 
arranged to give a good slope and drains from all directions 
toward the pits. The foundation of the outer wall is carried 
up several inches above the floor level, so as to prevent seepage 
of water under the wall at this point. 

А full gauge industrial track of 25 Ib. rails, with two turn- 
table connections inside the house and a connection to the track 
leading into the shop will be seen on the plan. This is only 
provided in the drop pit section. 

Windows.—One of the illustrations on page 466 gives a view 
of the windows in the outer wall It will be seen that each 
large window is comprised of 15 hinged sash of nine panes 
each. All of the sash in each set are swung by one operating 
gear arranged as is shown in the illustration. The windows in 
the outer wall are 15 ft. ro in. in length and practically 9 ft. iri 
height. In the louvre the windows in the outer circle have 5 
sash, each having eighteen 10 by 12 in. panes of glass and 
measuring 6 ft. 6 in. in height and 15 ft. 7 in. in width, while 
those in the inner circle are 4 ft. 4 in. in height and 12 ft. 5 in. 
in width, there being but four sash in this group, each having 
twelve 10 by 12 in. panes. Іп addition to these there are eight 
standard sash of six lights each in the doors. Аз can be easily 
imagined and is clearly shown in the interior views of this 
house, this gives an excellent natural lighting. Тһе window 
operating gear throughout the whole plant was furnished by 
the Dearborn Hardware Co, of Chicago. The artificial lighting 
will be mentioned later. 

Smoke Jacks.— The smoke jacks аге moulded from Transite 
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A SECTION OF THE MACHINE AND FORGE SHOP 
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asbestos wood, a mineral product proof against the effects of acid, 
gases, fumes, and climatic conditions and absolutely fire proof. This 
material is moulded over forms and shipped in sections that are 
drilled ready for erection. After being installed the bolts, nuts, 
and washers are coated with Transite cement to protect them 
against corrosion. This material offers many advantages for this 
purpose and while it is absolutely fire proof it can be worked 
much the same as hard wood and has a tensile strength practic- 
ally equal to hard wood. It is very light and does not re 
quire special roof construction to support it. The material ioes 
not collect condensation and is not affected by expansion and 
contraction. 2 | 

Тһе single jacks һауе а length of 9 ft. and narrow up to а 
circular section 2 ft. 6 in. in diameter, which continues to а 
point slightly above the roof line. Outside of this and resting 


upon the roof, leaving a 3 in. annular ovening between the two . 
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DETAILS OF THE PITT BALANCED DOOR FOR ENGINEHOUSES 


sections, is a 3 ít. circular section, arranged as is shown in the 
cross section of the 115 ft. part of the house. These jacks have 
wings extending down 12 in. on each side, preventing a clear 
sweep across the top of the stack, tending to blow the smoke 
out into the house. In the drop pit section two of these jacks 
are provided over each pit, being arranged as is clearly shown in 
the illustration. All of the smoke jacks are supported from the 
roof truss, which is designed to give ample strength for this 
purpose. The jacks were designed by the railroad company 
and manufactured by the H. W. Johns-Manville Co, of New 
York. 

Drop Pits.—Drop pits for driving wheels are provided cover- 
ing three tracks and for truck wheels covering two separate 
tracks. There is one track in this section of the house that is 
not provided with a drop pit of either kind. . These pits are 
provided with the usual telescopic air jack and д noticeable 
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feature is the 12 electric lights in each of the driving wheel pits, 
these being located in recesses in the side walls, so as to be 
perfectly protected. The pits are, of course, of concrete through- 
out and the openings between the tracks are covered with 3 in. 
planks, which are easily removable. Over the driving pits there 
is a trolley hoist carried from the roof trusses. | . 

One of the illustrations gives a detailed view of the moveable 
rail used on these pits, which is consideratly more elaborate and 
satisfactory than is customary. This section of the rail is car- 
ried by a girder built up of steel channels and angles, which is 
provided with small wheels set at the proper angle on to which 
the weight of the girder can be thrown by means of eccentrics, 
operated by hand. , When the moveable rail is іп its normal 
position the girder is carried on bearing plates at each end, but 
when it is desired to move it, it is lifted slightly by throwing 
the weight on to the small wheels, when it can be easily pushed 
. to one side for any desirable dis- 
tance. The same design of moveable 
rail is also used in the truck drop 
pit. As noted above, the drop pits 
are in a section of the house made 
23 ft. longer than that used else- 
where. This practice is standard on 
the New York Central, where it orig- 
inated and very materially adds to 
the usefulness of the house. The 
greater length available not only 
gives a greater range of movement 
for the locomotives on the pits, en- 
abling any wheel on any engine to 
be removed, but provides the room 
needful for the shop work, which is 
the real purpose of providing the 
drop pits. 


Doons. 


In climates where cold weather, 
accompanied by high winds and 
heavy snow fall, is found there is 
probably nothing throughout the 
whole locomotive terminal that is 
more vexatious than the usual heavy 
swinging enginehouse doors. Many 
different schemes 10 avoid this 
trouble have been applied and at 
Corning an entirely new design of 
door is found. This consists of ап 
adoption of the design that has been 
applied to car gates, doors of tele- 
phone booths and in public build- 
ings by the Pitt Balanced Door Co., 
of New York. The arrangement is 
such that a combination swinging 
and sliding motion is provided so 
that the doors when fully opened ex- 
tend half of the width inside of 
the door opening. Inasmuch as with 
this type of construction the whole weight of the door is carried 
from a single set of rollers in the centre at the top of each door 
it is possible.to use a decidedly lighter construction than when 
hinges are employed, greatly assisting in the ease of opening 
and closing. 

Tkis arrangement seems to offer many advantages for engine- 
house uses. It permits the installation of the large lighting area 
so desirable in enginehouse doors. It increases the clearance, 
allowing the tracks to be set closer together at the inner circle; 
the large rollers running on an iron track give an easy opera- 
tion and considerably less snow clearing is required. Doors of 
this type practically cannot be blown closed with resulting 
damage to windows and frame work. Because of the lighter 
construction they are much less liable to warp and swell and 
because of the substantial top support there is no difficulty with 
binding at the bottom when the frost heaves the track at this point. 
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Reference to the illustrations will show the design and opera- 
tion. The overhead track consists of two 5 in. L's and the in- 
terior guides set at 90 degs. with this track are composed of 
26 in. 1/5, the inner end being supported directly from the roof 
timbers. Тһе carriage supporting the door at the centre has 
four running wheels and a horizontal guiding wheel, which 
insures its easy operation. At the bottom are two guiding pins 
sliding in slots in the floor, one oi 
these in the centre directly below 
the roller carriage and the other at 


of the house can be easily understood and in other engine houses 
in very cold climates it has been found that this system of 
heating will maintain the guaranteed temperature with ease. 
With a 30 stall engine house, as at Corning, this apparatus gives 
333 sq. ft. of heating surface per pit and a delivery of 5,920 cu 
ft. of air per pit per minute. 

In the machine shop, offices and other 


sections of the plant 


' the inner correr directly below a sim- 
ilar guide at the top. In operation 
when the door is pushed outward in 
the usual manner the side next to the 
post swings ‘nward guided by the pins 
and slots as just explained, turning 
about the support from the roller 
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post and parallel to the track. 


While this enginehouse has not 
yet been through a full winter, the 
experience of early spring and sum- 
mer has indicated the entire suit- 
ability of the design for this purpose, 
and while there may be anticipated 
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some trouble with the lower slots fill- 
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this will prcve serious. The slots 
are provided with ample clearance at 
the ends and any trouble with ice 
г forming can be eliminated by filling 
the slot with a heavy oil. Constant 
operation will probably prevent any 
serious trouble from corrosion of the working parts. 
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HEATING AND LIGHTING. 


After a thorough investigation of the subject and the com- 
pletion of extended trials under the most difficult conditions, 
the New York Central Lines have adopted the hot air system of 
heating for enginehouses. The air is conveyed through the house 
by means of a large concrete duct or tunnel, running around 
the circle at the inner ends of the pits. At Corning this tun- 
nel is 7 ft. in width and of a varying height, depending upon 
.the area needed. From it is carried out between each of the 
. pits a branch which has four outlets іп the sides of each of the 
adjacent pits, equally spaced throughout its length. Each of the 
outlets in each of the pits is fitted with dampers. Particular 
attention has been given to the perfect drainage of this heating 
conduit and it is provided with no outlets except those in the 
pits. 

In the case of the Corning enginehouse the blower is located 
in a separate building connected to the enginehouse by a cov- 
ered passageway. The apparatus is in duplicate, both fans 
discharging into the large conduit, which is 7 ft. by 7 ft. in 
section at this point. The heating apparatus was furnished by 
the Bailey Mfg. Co., of Milwaukee, and each of the two sets 
consists of a 11 ft. fan 54 in. wide, having a capacity to deliver 
88,800 cu. ft. of air per minute at 150 r. p. m. The fans are 
driven by a то by 12 in. horizontal engine direct connected. 
With each fan there is a heater having 5,000 sq. ft. of heating 
surface and the whole apparatus has been installed under a 
guarantee to give 65 degs. temperature in the house with an 
outside temperature of 10 degs. below zero. 

It will be seen that at normal capacity these fans are capable 
: of delivering 177,600 cu. ft. of air per minute, or sufficient tc 
_ completely change the air in the whole enginehouse every 8 
minutes. The effect of this circulation upon the ventilation 
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DETAILS OF DROP PITS AND MOVEABLE RAIL 


the heating is by direct radiation from steam pipes, the exhaust 
steam forming the principle supply for all of the buildings with 
the exception of the coal chute, although high pressure steam 
can be turned on if necessary. In the machine shop particularly, 
the large amount of heat radiating surface is very noticeable 
and because of the very liberal window area it will no doubt 
be found to be highly desirable in this climate. Тһе radiators 
consist of from 12 to r5 rows of piping encircling the whole 
shop underneath the windows, with the exception of the door 
openings. 

In the enginehouse the artificial lighting is by means of en- 
closed arc lamps, there being one suspended directly from the 
roof timbers in the centre of the house, between each of the pits. 
There are also a few stationary incandescent lamps on the 
fire walls and at other points. Sockets for portable electrics are 
located on each post between the pits in the outer row. Іпсап- 
descent lanps set is recesses, as shown in the illustration, 
thoroughly illuminating the drop pits. 

In the machine shop the lighting is by Cooper-Hewitt mercury 
vapor lamps, there being six of these evenly distributed and sup- 
ported from the roof trusses. Lighting in other parts of the 
plant is by incandescent lamps for interior and arc lamps for 
exterior lighting. Тһе illumination for the interior of the 
coaling station is particularly noticeab!c. АП of the lighting 
is оп 110 volt alternating current circuit, 


Hor Water WASH-OUT SYSTEM. 


Recognizing the very great value of a hot water washing-out 
and filling system, not only as a time saver in turning locomo- 
tives but also as a means of reducing flue leakage and engine 
failure on the road, the New York Central Lines have installed 
systems of this kind in practically all of the enginehouses built in 
the past four or five years. Most of the equipments installed are of 
the same design as that at Corning, which was manufactured and 
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installed by the National Boiler Washing Co. of Chicago. One 
of the illustration shows, in diagrammatic form, the apparatus 
and piping connections as used by this system, in which the ut- 
most care has been taken to make it thoroughly automatic in its 
operation and positive in its results. An investigation at the 
terminal under discussion showed that the engineer in the power 
house found it necessary to simply lubricate the pumps and oc- 
casionally blow out the sludge tank, and beyond this, no attention 
was needed, the pressures, temperatures, etc., being automatically 
maintained within narrow limits. 

Referring to the diagram, it will be seen that a locomotive 
coming in to be washed out is first connectéd by a hose to the 
blow-off line, the plug for which is located on every alternate 
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a drop pipe with a gate valve on the same posts betweert every 
two pits. 

The blow-off water, after reaching thc filter, passes through a 
cone inclosing filtering material, after which it is discharged 
into the washout water tank just below. Тһе sludge 
and scale held back by the filter are discharged into the sludge 
tank, from which it can be washed into the sewer. The tempera- 
ture of the water in the washout tank as it comes from the filter 
will be on an average of about 185 degrees, but as this is too 
hot to handle in a washout hose, an automatic device is pro- 
vided for maintaining it at a lower temperature, usually about 
130. A valve is placed in a connection between the fresh water 
line and the suction line for the washout pump and is controlled 
by a thermostat in this suction pipe, so that cold water is drawn 
into the pump supply in the proper amount to give the desired 
temperature, The discharge from this pump -is carried in an- 
other line of piping through the house in the same manner as 
the filling line. 
Circulating pipes extend from the ends of the washout 
and filling pipes back to the tanks and allow the pumps to be kept 
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DIAGRAMMATIC ARRANGEMENT OF THE NATIONAL BOILER WASHING COMPANY'S SYSTEM FOR HOT WATER BOILER WASHING AND FILLING 


post of the inner circle. From this connection it discharges 
into the main blow-off pipe, which is carried from the roof 
timbers around the circle, as is shown in one of the photographs, 
continuing to the power house, where ‘t discharges into a large 
closed filter. In passing into the filter it operates a flap valve, 
which in turn automatically opens a valve in the cold water line 
to the top of the open heater. Тһе steam and water passing 
into the filter, hit a baffle plate, and the steam is deflected into 
the blow-off steam pipe to the open heater located above the fill- 
ing water reservoir. Here the steam is condensed by the cold 
water and flows to the storage tank below. А thermostat in this 
storage tank controls a valve on the live steam line, and live 
steam is admitted to it whenever the temperature is below that 
desired, usually 170 to 180 degrees. Аз a matter of fact, this 
valve is seldom operated, as the steam from the blow-off water 
is usually sufficient to maintain the proper temperature. In this 
tank there is also a float connecting to a valve on the cold water 
line insuring a sufficient supply of water at the proper tempera- 
ture for filling at all times. A large, nowerful pump draws its 
supply from this tank and discharges it into the filling line that 
parallels the blow-off line in the circle around the house and has 


in slow motion all the time, not only maintaining the temperature 
in the long piping but also insuring the pumps being ready to 
act more promptly when needed. The filing pump has a ca- 
pacity of 500 gal. per minute and the washout pump has a suf- 
ficient capacity to wash out three boilers at one time, maintain- 
ing a pressure of 9o lbs. The filing water tank has a storage 
capacity of about 12,000 gallons and the washout tank of about 
8,500 gallons. 


Power House. 


A most completely equipped and conveniently arranged power 
house forms not the least important feature of the terminal. It 
is enclosed in a separate building of brick, conforming in archi- 
tecture to the other structures, having steel roof trusses with a 
flat roof. The natural lighting is excellent, as is clearly shown 
in the interior view. The structure is divided into two parts, 
forming a boiler room and engine room, alongside the former 
being located the trestle from which coal is discharged directly 
to the floor in front of the boilers. Three 300 h. p. Heine boilers 
furnish steam for heating and power. They are hand fired and 
a brick stack 125 ft high provides the draft. In the engine room 
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аге located two direct connected sets consisting of 150 h. p. simple 
engines and 150 kva. alternators, delivering 60 cycle current at 
480 volts. A completely equipped switchboard, back of which 
are located the transformers, is provided in connection with this 
equipment. The current at full voltage is used for operating the 
various induction motors throughout the terminal, consisting of 
a I5 h. p. turn table motor, two 30 h. p. motors in the machine 
shop and two 22 h. p. motors at the coaling station. The current 
for lighting is transformed to 110 volts. 

A two stage Ingersoll-Rand air compressor, with r,roo cu. ft. 
free air capacity provides the compressed air for use throughout 
the terminal and the yards. Two automatic boiler feed pumps 
occupy one corner of the engine room and in the pump pit are 
located two vacuum pumps for the heating system and two large 
pumps for the service water system, a water presure of 70 Ibs. 
being maintained on the line. The hot water boiler washing and 
filling equipment occupies one end of the engine room and these 
pumps are cross connected to be used for fire service. А Cochran 
feed water heater is also provided. 

The force required in the power house consists of a chief and 
assistant, with one fireman and his helper, days, and one fireman 
and engineer at night; the heating equipment also being cared 
for by this same force. 


3" Hole for Injector ; 
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SHor. 


The structure, 50 by 100 ft., enclosing the shop is of the same 
general construction as the enginehouse, with the exception that 
steel roof trusses are employed. Тһе windows in this section 
are particularly large and the two lower sash are arranged for 
sliding. The upper group, however, are operated on the swing- 
ing principle by gear the same as in the enginehouse. 

In this shop is located a practically complete outfit for light Ж А 
repairs. It includes two open forges with a steam hammer ad- e 
jacent, small flanging clamp, flue cutter, hand rolls, together with Ж 4 
auxiliary jib crane, anvils, ets., all grouped іп one corner, pro- e, 
viding excellent facilities for all usual forging or boiler work. 
Near this section are found a bench for tinsmith, provided with 
rolls, cutters, etc. In tbe same locality is also placed a large com- 
bination punch and shear. 

The machine tool equipment includes, in addition to the above: 
А large planer, small planer, slotter, radial drill, shaper, driving 
wheel lathe, boring mill, hydraulic press, upright drill, four en- 
gine lathes swinging from 12 to 24 ш., pipe threading and cutting 
off machine, double headed threading and tapping machine, bolt 
lathe and emery wheel. These machines are all belt driven from 
line shafting, driven by two 30 h. p. induction motors. The ar- 
rangement is such that either one or both of the motors can be 
used. 
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BOILER WITH A SIX AND A HALF FOOT COMBUSTION CHAMBER AND TWENTY-FOUR FOOT TUBES FOR THE CHESAPEAKE AND OHIO 2-6-6-2 TYPE LOCOMOTIVE 


A covered passageway connects the shop with the drop pit НН 

section of the enginehouse and а track continuing through the : Е ood = 
centre of the shop provides connection between the two buildings. E E HR CL ES Aet 
Air cranes are provided where required and the usual benches, vises шамын шев 282222215131: = 2%---4 
| : | | НТН | 
and other small equipment is complete. The floor of the shop is Е Ка ! 
of concrete, the same as in the enginehouse and the artificial L— —á—rt НЕА | 
lighting is by Cooper-Hewitt mercury vapor lamps. Numerous Е Dato Hees i 

sockets for portable electric lamps are provided. S— 3 itf Ка 
ma ІЗ 

Новрітлі. 24 уе. à 

An unusual feature of this terminal is a very completely equip- " 3 1 
ped small hospital, which adjoins the engineer's rest room. Ow- | юеевипишитләвиний | 
ing to the fact that the hospital facilities of the village are about ЕЕ erre HHH! 
two miles away and the access to the enginehouse is somewhat | = et ttt i 

difficult, arrangements have been made зо that an injured person ү i} Pott i 
can be properly taken care of without being taken away in an | | BBSSdDESSEE | 
ambulance. Тһе equipment provides т a large light airy room, ре, --H---HH41 
two hospital cots, an operating table with a complete outfit of | Ht iy! 

surgical instruments, cold and hot water supply and all other —H441] р | 
facilities required by modern surgery. In case of accident the - 45 | 
railroad surgeon is telephoned for and arrives either by a special Н | 

engine or automobile and the injured man receives treatment | 2% P н 
within а very few minutes after the accident and that under strict- Г. | SER an: M 


ly sanitary and satisfactory conditions. If he is very seriously SGP OSEE si nite 
injured it is not necessary to move him till he is in a condition to í Laos 
be safely taken to the regular hospital. 


Mallet Locomotives for the Chesapeake & Ohio Railway 


ABOUT SIX MONTHS AGO THE AMERICAN 


LOCOMOTIVE COMPANY FURNISHED A SAMPLE LOCOMOTIVE 


TO THE CHESAPEAKE & OHIO RAILWAY OF THE 2-6-6-2 TYPE DESIGNED TO SUIT SPECIAL CONDI- 
TIONS ON THAT ROAD. THE SERVICE WITH THIS LOCOMOTIVE HAS RESULTED IN THE 
PLACING ОЕ AN ORDER FOR TWENTY-FOUR MORE OF THE SAME TYPE. 


On the division of the Chesapeake and Ohio Railway between 
Handley, W. Va., and Allegheny, Va., east bound, there is for a 
distance of 106 miles a continuous easy up grade varying from 
24 to 21 ft. per mile, the average for the last 68 miles of this 
being 19 ft. per mile. On the last r3 miles of the division going 
into Allegheny the grade is an average of 30 ft. per mile or .57 
per cent. The freight traffic on this division has been handled by 
2-8-о type locomotives having cylinders 22 х 28 in., total weight 
of 190,300 lbs. and a theoretical tractive effort of 41,120 Ibs. The 


American Locomotive Co. a sample engine designed for this 
service. This locomotive was delivered last July and was in- 
tended to handle 3,000 tons at a speed of 15 miles per hour оп а 
grade of 21 ft. per mile or 12 miles p«r hour on a grade of 
30 ít. per mile, combined with uncompensated curves of 
5° 45. This locomotive soon proved itself to be able to exceed 
its estimated capacity and has handled 3,492 tons eastward over 
the full division; and with a load of 3,033 tons, made up of 45 
steel hopper cars, speeds of 20, 22 and 24 miles per hour have 
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MALLET LOCOMOTIVE THAT DRAWS 3033 TONS AT 22 


rating with this class of engines was 1,800 tons, it being neces- 
загу to use a pusher on the 13 mile grade into Allegheny. 

The value of heavier train units in reducing the cost of trans- 
portation lead the officials of this company to investigate the 
possibilities of more powerful motive power. In studying the 
subject it was found that a Mikado type locomotive suitable for 
the track conditions could be designed that would be capable 
of handling 2,250 tons over the division if the pusher service 
was still maintained on the heavy grade. While it was not of 
prime importance to eliminate the service of the pushers, it was 
desirable, and a design was then drawn up for a Mallet com- 
pound type of locomotive and it was found that an engine of 
this type suitable for the track conditions could be designed 
which would handle 3,000 tons over the full length of the di- 


SECTIONS OF THE BOILER 


vision without assistance. In addition it was probable that this 
type of locomotive would handle the heavier train with even 
less coal consumption than the Mikado type would handle its 
tonnage. 

Following this investigation the company ordered from the 
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MILES PER HOUR ОМ A GRADE OF 19 ЕТ. TO THE MILE 


been maintained over the grades of 10 ft. per mile. This service 
Раз been so satisfactory that the compary has now ordered 24 
more locomotives of the same type. 

In general the design of the locomotive follows the standards 
of the builders, which have been very thoroughly illustrated in 
these columns. In two respects, however, new features are in- 
troduced, this being particularly evident in the boiler, where a 
combustion chamber 6!4 ft. long is incorporated. Other boilers 
have had combustion chambers, but so far our records show 
none of this size. By the incorporation of this construction it 
has been possible to bring the firebox back of the rear driving 
wheels, allowing a good depth of throat sheet being “obtained 
without seriously interfering with the weight distribution. 
Ahead of the combustion chamber are ílues 24 ft. long, which 

makes 30 ft. біп, from the fire box to the 
' front tube sheet. А water space of 9 in. 
has been allowed between the combustion 
chamber and the shell of the boiler, to 
which it is stayed by radial staybolts. А 
baffle plate and tube support is located 7 
ft. back of the front tube sheet, which pre- 
vents these very long tubes from vibrating 
to an excessive degree. This construction 
has been used in previous boilers designed 
by this company and illustrated in these 
columns. 

Another departure from previous practice 
is noticed in the use of outside bearing 
radial trailing trucks, which are of a design 
similar to that used on the Pacific type 
locomotives. This arrangement gives a 
wider supporting base at the rear of the 
locomotive and tends to add decidedly to its 
The leading truck is of the usual swinging bolster 
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stability. 
type. 
That portion of the locomotive carried by the front group of 
wheels is supported by two sliding bearings, both of which are 
normally under load. The bolts connecting the upper rails of the 
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front frames with the lower rails of the rear group are provided - 


with a coiled spring under the nut at the lower end, as has pre- 
viously been used by these builders. 
The general dimensions of the sample locomotive are as 


follows: | 
° GENERAL DATA. 


Gauge ..................................................». 4 ft. 8% in. 
ЗЕӨТТІСЕ а ро ео 2...Етеіңік 
Ре зан шенде siens. Dua dama dire du. PROMOTE Bit. Coal 
Tractive effort iussi veo еее: 82,000 lbs. 
Weight in working огдег.................................... 892,000 Ibs. 
Weight on drivétB. асе RR 824,000 Ibs. 
Weight of engine and tender in working огдег................ 555.300 Ibs. 
Wheel base, driving ...................... а ........1%, 
Wheel base, toldl. соне оное 48 ft. 3 in. 
Wheel base, engine and жепдег.................................... 80 ft. 
RATIOS. 
Weight on drivers = tractive еЙогі.............................. 2... 9.96 
Total weight -- tractive effort............... Scusa uad Я ....4.78 
Tractive effort X diam. drivers -- heating өңгізсе................... 168.00 
Total heating surface — grate агеа................................. 88.40 
Firebox heating surface -- total heating surface, %................... 6.10 
Weight on drivers — total heating вигҒасе.......................... 54.00 
Total weight — total heating вигіасе............................... 65.30 
Volume equivalent simple cylinders, cu. #...... еее 21.80 
Total heating surface — vol. equiv. суііпдегв...................... 276.00 
Grate area — vol. equiv. суііпдеге................................... 8.31 
CYLINDERS. 
Kind T Mellin Comp. 
Diameter ына Roca aea eati Go ee gece а Қан 22 and 35 in. 
СТОКЕ oue злу ERE C Rd oda ce A ана ққа тата СБА $3 in 
VALVES 
Kind, HH. Boogie ее Piston 
Kind. Lo P.I e ое Mora о ed Bet og Sond Lie tut Lu iEn Slide 


Greatest travel аа VERE Ne EAR RANA AERA AR EX 6 in. 
Outside lap. H. Р.......................... Баты ое auct a d 1 in. 
Outside lap, L. Рене ТТ oan wee More Я in. 
Inside clearance 2ана ео реник 5/16 in. 
Lead in full gear ..................................... sade ge ses 3/16 іп. 
WHEELS . 
Driving, diameter over tires..... —————— — ана 56 in. 
Driving, thickness of tires...... ыы ec eade АЗАН os Б OR oM өше $ in. 
Driving journals, main, diameter and length................. 9% x 13 in. 
Driving journals, others, diameter and length................... Эх 13 in. 
Engine truck wheels, Фапейег.................................... $0 in. 
Engine truck, journals ..................................... 5% x 10 in. 
Trailing truck wheels, Шате(ег................................».. 44 in. 
Trailing truck, journals .................................... 7954 x 14 in, 
BOILER. А 
ТАЛ ЖИГ КК ЛЛК К К Г C ООУ е Conical 
Working pressure 442.442 и ара ковена Rn 225 Па 
Outside diameter of first тіпр............................... ....88 in. 
Firebox, length and width......... и ....1084 x 96% in. 
Firebox plates, thickness ............................. -7/16, 9/16, Ж in. 
Firebox, water space ............................ F. 6 in., S. & B. 4% in. 
Tubes, number and outside ФШапеіег......................... 401—214 in. 
Tubes, length ............................ E Eon Vx Pg eoe ire e aa 24 ft 
Tubes, material acce tad океана Char. Iron 
Heating surface, tubes ...............................5ә.. 5,646 sq. ft 
Heating surface, Ягеһох...................................... 367 sq. ft. 
Heating surface, total ...................................... 6,013 sq. ft. 
Grate. area О 12.2 sq. ft. 
Smokestack, diameter ............................................ 20 in. 
Smokestack, height above тай............................... 179 7/16 in. 
TENDER. 
Tank oi tee a ve Кафка ана aee ERE Г УЛ TED es Water Bottom 
Frame ...... ———— A ТОК —— —— КЕТ 18 in. Chan. 
Wheels; diameter .................................... Re Ve Re se 33 in. 
очтан, diameter and Тепдіһ............................... 5145 x 10 in, 
ater capacity’ 552,222 ыр MORES PREMIER NE I Ud Fu dw a 9,000 gals. 
Coal. capacity ола Мы od e a 15 tons 


Water Tube Fire Boxes for Locomotives 


THE SUCCESS OF THE BROTAN BOILER IN FOREIGN COUNTRIES, GIVING OVER 14 PER CENT. FUEL ECON- 
OMY, HAS RESULTED IN ATTRACTING GENERAL ATTENTION TOWARD THIS FORM OF CONSTRUC- 
TION, AND MANY INSTALLATIONS ARE BEING MADE. 


Water tube boilers, or properly water tube fireboxes, although 
never in receipt of much encouragement in this country, have 
not been an altogether unknown quantity. It is recalled that 
upwards of fifty years ago several engines so equipped were 
running regularly on the Philadelphia and Reading Ry., and it 
is to be regretted that through lack of proper appreciation they 
were quickly abandoned in favor of the much more common 
type which has now become standard in American practice. 
These early water tube fireboxes were quite similar to those 
which are now doing such good work in foreign countries, and 
had they been as painstakingly developed, there is no reason 
why the results should not have been equally gratifying. 

This, it is believed, is the only instance of the water tube 
arrangement being actually put in service in America, although 
a number of patents have been granted on similar devices of 
more or less merit, none of which reached the point of attaining 
an actual existence. Some fifteen years ago William Forsyth, 
mechanical engineer of the C., B. & Q. К. R., proposed a water 
tube boiler of very substantial design, in fact differing only in 
detail from its successor of the present day. Unfortunately, this 
did not pass beyond the paper stage, despite its many plainly 
evident good features and the sound logical reasons which in- 
spired it. The idea, however, clung with some persistency, and 
the years intervening since then have produced many creditable 
and a great many impracticable schemes, but all with the ultimate 
end in view to secure increased efficiency in steam production, 
with the minimum of complexity. 

Probably the most prominent of these in the former class, and 
one worthy of special mention, is the water tube firebox de- 
signed and patented by S. S. Riegel mechanical engineer of 
the Delaware, Lackawanna and Western В. В., in 1906,* which 
is herein illustrated. This was in reality a proposed re-design 
of a Southern Railway firebox of that period, to be secured 
through the substitution of a cast steel mud ring with water 
pockets cast in it, which ran parallel on either side with the 
grates. ‘These pockets were intended to form the lower termi- 
nations for two nests of water tubes extending diagonally 
upward to the crown sheet, which latter was to be slightly de- 
pressed to keep the upper tube terminaticns flooded. 


* See American ENGINEER, April, 1906, page 186. 


This practical idea did not pass into working form, but its 
economy was thoroughly demonstrated through a most inter- 
esting model test which has been described and illustrated in 
this journal,f and which effectually substantiated all claims the 
inventor had originally advanced for his patent. 

Notwithstanding, however, the general apathy exhibited in 
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SECTION OF A WATER TUBE FIREBOX DESIGNED BY S. S. REIGEL 


this country toward this proposed change in boiler design, no 
deterrent influence was exerted on mechanical engineers of the 
old world. Тһе versatility exhibited by these clever designers 
is well attested to in the patent reports of the various European 


f See AMERICAN ENGINEER, June, 1909, page 853. 
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countries. А study of the majority of these devices carries no 
particular appeal, but it is an interesting fact that differing from 
the timidity so noticeable here, it appears that each new design 
was actually built and given a tryout, and this despite the fact 
that the greater number must appeal from a disinterested stand- 
point at ledst as utter absurdities. 

Before attempting the full consideration of this now important 
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the cylindrical portion, arranged in the manner with which we 
are familiar, or, in other words, a fire tube boiler with a water 
tube firebox. The Brotan boiler, therefore, which is being 
extensively installed in several Europeen countries, becomes 
properly thë subiect for discussion as the most practical and 
efficient representative of the type. | 

It can no longer be disputed that certain points of superiority 


ORIGINAL BROTAN WATERTUBE BOILER 


subject it is thought best to eliminate these freak designs which 
were of no practical value and to confine to the type which has 
conclusively proved its worth under actual service conditions. 
From this standpoint the ground narrows to the study of a boiler 
with a firebox containing water tubes, and with fire tubes through 


are prominent in this boiler which has been specified for some 
of the most notable engines in Europe, and particularly for the 
high speed service of the Prussian State and the Moscow-Kazan 
railroads, where it is a feature of the very latest fast express 
locomotives. Тһе results, which are thoroughly authenticate 
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аге gratifying to а degree, and the data presented is so con- 
vincing that it becomes inadvisable to avoid giving the subject 
serious consideration. While it may be conceded that the Brotan 
boiler is still in the experimental stage, it is, nevertheless, at a 
point where the fruits of the experiments may be profitably 
assumed in this country for further development. If this boiler 
will realize one-half the economy claimed for it by the Moscow- 
Kazan Ry., for instance, where repeated tests give 14.43 per cent. 
in coal consumption, a trial at least would appear as a logical 
necessity. The history of its introduction into foreign practice 
merits a brief mention. 

Some fifteen years ago the protracted and expensive repairing 
of boilers arising through incessant renewals of broken stay- 


PP SPP PSII ассо 


o0000000000000000 
0000000000000000 
o o o 


ХХХ ХХ ХАХКТХЛХХЛХХХЛЛХЖАСА. 
Рег штаб лар Re қыр Re МЫР ыры қа 2 ТК 


function that of supplying water to the firebox water tubes, іп 
order to replace from the barrel, with which it is connected by 
two large tubes, the water that is evaporated in the firebox tubes. 
The result is a very quick circulation, and this, it is claimed, 
makes it more difficult for scale to deposit even if hard water 
is used. Having a tube from the barrel at either front corner 
of the foundation tube has made it possible to avoid connecting 
both longitudinal sides of the foundation tube. This is an 
appreciable improvement, as experience has shown that the 
flange joints of the foundation tube are those points of the 
boiler where it is most difficult to prevent leakages. 


осооооооо 
оооооооо 


BROTAN WATERTUBE BOILER AS APPLIED ТО 2-8-О TYPE SUPERHEATER LOCOMOTIVES ON THE MOSCOW-KAZAN RAILWAY 


bolts and the impracticability of further increasing pressures 
through the liability of inducing further breakages were the 
principal features which led G. Noltein, member of the admin- 
istration of the Moscow-Kazan Ry. of Russia, to consider the 
possibility of replacing the usual locomotive firebox by one of 
new type with water tubes and without staybolts. Тһе experi- 
ments begun with this object in view, however, were not yet 
completed when chief inspector J. Brotan, works manager of the 
Austrian State Ry. brought forward his water tube firebox, 
which had been very carefully thought out and logically de- 
signed. This was entirely to the satisfaction of Mr. Noltein, as 
it made further work on his part unnecessary, and rendered it 
possible to proceed immediately to practical tests of a com- 
pleted design which aimed at exactly the object which he had in 
view. 

After the protracted formalities, which in Russia obstruct the 
introduction of anything new had been overcome, it became pos- 
sible in 1904 to begin the construction of two experimental 
boilers for application to o-8-o freight locomotives. The general 
arrangement of these first boilers of the Brotan type, which 
are still in service, although lately the type has been subject to 
a re-design in which the upper barrel is eliminated, is clearly 
shown in the accompanying illustrations. 

The foundation tube, which occupies the place of the founda- 
tion or mud ring in the ordinary construction, has as its chief 


It will be noted that the firebox and firebox shell of the ordi- 
nary boiler have been replaced by vertical water tubes made of 
iron or steel, and extending from the common foundation ring 
to the upper drum. These tubes, which are spaced rather close, 
form the walls of the firebox and allow rapid circulation from 
the barrel to the upper drum. Аз the water enters the firebox 
water tubes from below steam rises very freely without forming 
vortices, and as the mixture of steam and water in the tubes 
has a materially lower specific gravity than the entering water, 
the circulation must be necessarily greatly facilitated. Тһе 
quicker and more economic production of steam in the Brotan 
boiler can only be attributed to this feature, and to the greater 
direct heating surface which results from the circular cross sec- 
tion of the tubes and from their staggered arrangement on enter- 
ing the receiver. 

When the authorization was given for this construction several 
prominent engineers expressed misgiviugs that its maintenance 
would prove a serious problem, but in reality the cost of repairs 
has been less than іп a boiler of ordinary design. After three 
years continuous service it was found that the few leaks which 
did develop were easy to remedy, and the only work required 
of any magnitude consisted in replacing one burnt water tube, 
which resulted from lack of care in wasning out. A large num- 
ber of pieces of scale had been allowed to accumulate in the 
foundation tube, and these obstructed the circulation in the tube 
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which failed. Only опе дау was required by the shops to make 
these repairs. | 

It has been mentioned that the economy of 14.43 per cent. in 
«oal consumption was attained by these engines on the Moscow- 
Kazan Ry., a figure so surprising that the administration of that 
road refused to accept the report from its statistical section until 
it had been checked by a number of carefully executed trial runs 
which extended throughout the entire month of April, 1909. The 
results were synonymous with those originally reported on, and 
the administration thereupon decided to equip fifteen super- 
heated steam passenger locomotives of the 2-8-0 type with Brotan 
boilers. 

These differ somewhat in appearance from the original design, 
as shown in the drawing of the boiler. The upper drum has been 
eliminated, and the back ring of the boiler coned. This change, 
which provides a much larger water surface, and at the same 
time a sufficiently large steam space, has served to overcome 
the trouble of wet steam which was present in the former type 
to a certain extent. With this exception, and that the number 
of fire tubes has been increased from 208 to 230, the design 
remains the same as originally produced. Тһе firebox has the 


usual arrangement of grates and brick arch, and is intended to 


work at a pressure of 210 pounds. 

Among the locomotives with Brotan boilers on other Russian 
lines it is necessary to mention two o-8-o freight locomotives, 
Nos. 675 and 708, which have been running on the South Eastern 
Ry. since December, 1907. Тһе design of the boilers of these 
locomotives is that of the original Brotan type, the only difference 
being that the connection between the foundation tube and the 
barrel of the boiler consists of one instead of two tubes, and 
which has a diameter of 7 15/16 in. The chief particulars of 
these boilers is as follows: 


Working pressure .................................. таны» 186 pounds 
Tubes, number and outside Шатейсг........................... 208-—2 in. 
"Tubes, length із 605 cus ос ака E ео 14 ft. 75/16 in. 
Heating surface, імев....................................... 1,440 sq. ft. 
Heating surface, ЙһгеһЬох...................................... 163 sq. ft, 
Heating surface, total ...................................... 1,603 sq. ft. 
Grate area sasuke. ООУ. “ре tUe dare s AE 20.8 sq. ft. 
Weight of boiler епріу....................................... 29,000 Ibs. 


These two locomotives were at first used in a district where 
the feed water has a hardness.of 13 to 17 degrees. The trains 
weigh about 700 tons in summer and 640 tons in winter, weight 
-of locomotive and tender included. In November, 1908, they 
were transferred to another district on which conditions were 
less favorable, with heavier grades and ‘eed water with a hard- 
ness of 20 to 35 degrees. 2 

Working under these conditions the locomotives have given 
excellent results in every respect. That they are very economical 
with coal as compared with the ordinary boiler is shown by the 
following tabulation: 


Coal consumed 


Coal in lbs. per 
consumed in Ibs. Miles run. locomotive mile. 
Brotan boiler locomotives 3,092,360 $0,271 69.13 
‘Other locomotives ...... 11,621,890 136,481 85.18 


The saving in coal in the locomotives with Brotan boilers is 
accordingly: 

(85.18 — 69.12) + 85.18 = 18.87 per cent. 

It should be added, however, that the administration of the 
South Eastern Ry. does not attribute this coal economy solely 
to the feature of the Brotan boiler, for the two locomotives 
were at the time of that installation improved in other ways. 
The Joy valve gear of the Russian standard о-8-о freight loco- 
motives was replaced by Heusinger valve gear, and the ordinary 
flat slide valves by balanced slide valves of the von Borries type. 
The railway, on the basis of other experiments, attributes a coal 
-economy of 9 to 10 per cent. to these alterations in design, which 
leave an economy of from 9 to Io per cent. in favor of the Brotan 
boiler. In view of the minimum of trouble which it has experi- 
enced with this type the South Eastern Ry. will adopt the Brotan 
‚аз standard in some service. 

At the present time, so far as can be learned, the total number 
-of these boilers now in service in European countries is 71, dis- 
tributed throughout all classes of service, but inclining particu- 
larly toward fast passenger work, where free steaming quali- 
ties are particularly to be desired. The management of the rail- 


roads where the boiler has been tried out have no hesitation т. 


saying that they are perfectly willing to install it as a permanent 
institution, but its introduction must necessarily proceed slowly 
in view of the fact that government approval must be secured 
in the majority of those countries where standards are changed 
on evenly privately owned roads. 


GREASE LUBRICATION 


Experience with grease cups on main and side rods, on some 
roads, indicates that the usual screw plug for forcing the grease 
out of the cup is nct necessary and that by using the proper 
lubricant the warmth of the pin itself will cause sufficient lubri- 
cation. This not only is a great saving in the amount of grease 
used, but also simplifies the construction of the cup itself and 
makes it decidedly less expensive. On the back end of main 
rods, however, the centrifugal action makes it very difficult to 
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CAP FOR GREASE CUP ON MAIN 


AND SIDE RODS 


keep even a simple cap on the grease cup and considerable an- 
noyance has been caused by these caps constantly being lost, 
which not only is an expense, even if they are made of mal- 
leable or cast iron, but also gives an opportunity for cinders and 
dirt to get to the pin. 

A cap has been designed in the mechanical engineer's office 
of the Atchison, Topeka & Santa Fe Railway which has proven 
a decided success in this regard, probably due to the size of the 
collar that bears on top of the cup and the depth of the thread. 
It will be noticed in the illustration that this cap is hollowed out 
in the centre and when it is applied, after a new filling of the 
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CROSSHEAD PIN ARRANGED TO USE GREASE LUBRICATION 


cup, it forces sufficient grease on to the pin to thoroughly lubri- 
cate it ot the start. 

In the same office a grease lubricator for cross head pins has 
also been designed. This, as will be seen in the illustration, con- 
sists of a hole in the centre of a pin threaded to receive a I in. 
bolt. From this four % in. holes lead to the bearing suríace, as 
shown. Grease in suitable shape is inserted in the hole and the 
bolt used for a plunger in the customary manner. While this 
construction is not suitable for the inside cross heads of four- 
cylinder locomotives, it offers no obstruction in outside cylinders. 
With Walschaert valve gear the relative position of the cross 
head pin and combination lever is such that they never interfere. 


GRAND TRUNK Paciric то ВЕАСН Coast IN 1913.—A fter com- 
pleting his inspection of the Grand Trunk Pacific to the end of 
its track, 200 miles west of Ebenton, E. J. Chamberlain, vice- 
president and general manager of that road, has expressed an 
opinion that through train service would be established from 
Bonaventure to the Rocky Mountains by 1912, and a year later 
to the Pacific Coast, 
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REVISED SPECIFICATIONS FOR STAYBOLT IRON 


At the recent convention of the American Society for Testing 
Materials the Committee on Standard Specifications submitted a 
revised specification for staybolt iron, which under the rules 
goes over for one year. The changes consist of the following: 
The addition to the first sentence of the words, "the basis of 
which must be pig metal and entirely free from any admixture 
of steel"; and the omission of the following matter: "the pile 
must be made up of а central core composed of bars from V4 
inch to г inch square, and be covered on all four sides with an 
envelope $$ inch thick, as per sketch. This pile must be rolled 
to a billet, allowed to cool, again heated and then rolled into 
bars of the required dimensions." Тһе proposed changes also 
include the substitution of a nick and bend test for the thread- 
ing test. 

The revised specification is as follows: 


PROPOSED STANDARO SPECIFICATIONS FOR STAYBOLT IRON. 
Process of Manufacture. 

АП staybolt iron must be hammered or rolled from a bloom or a box- 
pile having a cross-sectional area of at least 45 sq. in., and not less than 
18 in. long, the basis of which must be pig metal and entirely free from 
any admixture of stcel. 

Physical Tests. 

(a) Tensile Strength.—Not less than 48,000 lb. per square inch. 

(5) Elongation.—Not less than 28 per cent. in 8 in. 

(c) Reduction of Area.—Not less than 45 per cent. 

(d) Double Bending Test.—Close in both directions without flaws. 

(e) Nick and Break Test.—A bar, nicked all around to a depth not less 
than 8 per cent. and not more than 16 per cent. of the diameter of the bar, 
and broken, shall show а clean fiber entirely frce from crystallization. 

(f) Vibration Test.—The test bar shall stand a minimum of 6,000 revolu- 
tions when subjected to the following vibratory test: 

A threaded specimen, fixed at one end, has the other end moved in a 
circular path while stressed with a tensile load of 4,000 lb. The circle 
described shall have a radius of 3-32 in. at a point 8 in, from the fixed end 
of the specimen. 

Inspection. 

(a) The iron must be smoothly rolled and free from slivers, depressions, 
scams, crop ends and evidences of being burnt. 

(b) It must be truly round within 0.01 in. and must not be mo:e than 
0.005 in. above or more than 0.01 in. below specified sizes. 
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FORMERS AND ARRANGEMENT FOR THE FIVE OPERATIONS IN MAKING 


AMERICAN ENGINEER AND RAILROAD JOURNAL. 


DECEMBER, 1910. 


Selection of Samples for Test. 

The bars will be sorted into lots of 100 bars each and two bars will be 
selected at random from each pile. Failure of either of these bars to 
тесі any of the above specitications will be cause for rejection of the lot 
which the tests represent, 


MAKING FIRE HOOKS ON A BULLDOZER. 


Geo. Н. Вовевте. 


At the Readville shops of the New York, New Haven and 
Hartford R. R. formers have been designed for making two- 
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pronged fire hooks on the bulldozer which will turn out 500 
hooks in nine hours, two men working, and 200 handles per 
hour, two men working. Welding the hooks on the handles is 
done separately. 

The formers used are shown in the illustrations. But one 
operation is required for making the handles, a very ingenious 
use of rack operating gears and an eccentric cam to give the 
proper movement to suitably shaped heads employed. The rack 
is connected to the piston of a 10-inch air cylinder. The move- 
ment of the formers will be evident from a study of the illus- 
tration. 


Five operations are required in making the hooks. They аге 


437,000 cross-ties reported as purchased for new tracks, against 
7,431,000 in 1908, and 23,557,000 in 1907. The amount expended 
for ties by the steam and electric railroads in 1909 amounted to 
$60,000,000. The purchases by steam railroads formed about 93 
per cent. of the total in 1909 as compared with approximately 
94 per cent. in both 1908 and 1907. While there was consider- 
able variation in the number of cross-ties purchased during the 
three years, the average cost per tie remained close to 50 cents. 


Tue ALL-IMPoRTANT RouNDHOUSE—There are about 60,000 


JL. so 
T UAM 


E 
` 
К 
t 
ZEN 
4 ! 
= 
|] 
i 
и 
| Er 
1 
коп 
НІН um 


П О 

тт 
ШИ 
В: 


locomotives іп the United States and their cost of maintenance 
[ |] 
CN NEGERI 121 
n f к " ^ 6 
ВЕН: о а е та су а 
ЗТЯ —— fit 
iL pb HW. ИЛ | 


Cu c 


4 
П 
иш 


Elevation 


LI 

\ 

кыл.” Ле" 
- не 


~ 
`- 


- 
“amne 


Plan 


FORMERS 


all done with but two heats, however. The first operation con- 
cists of punching blanks of the shape shown out of 7$ x 3-inch 
stock. It will be seen that there is very little waste of material 
in this operation. The shank of the blank is rounded under a 
hammer during the same heat, this being the second operation. 
The piece is then reheated and the third operation consists of 
spreading the jaws apart as shown by the dotted lines. It is 
then transferred to the next set of dies where it is formed into 
T shape and the prongs rounded at the proper taper. The fitth 
and last operation consists of bending the prongs to the shape 
shown in the end view of the hook and 21 right angles with the 
shank. The last three operations are performed on one machine 
and with one heat. 


SIXTY MILLION DOLLARS EXPENDED FOR 
CROSSTIES IN 1909 


The Census Bureau, in conjunction with the Forest Service 
of the Department of Agriculture, annually collects and pub- 
lishes a special report relative to the consumption of cross-ties. 
This information has just appeared in a preliminary comparative 
report covering 1909, 1908 and 1907, and it indicates an enormous 
increase, fully то per cent, іп the number of wooden cross-ties 
purchased for consumption by the steam and electric railroads*in 
the United States in the calendar year 1909, as compared with 
the number purchased in 1908. 

In 1909 the total number of cross-ties of all kinds of wood, 
reported as having been purchased, was 123,754,000, costing 
$60,321,000 at the point of purchase, as compared with 112,463,- 
000, costing $56,281,000, in 1908, and 153,700,000, costing $78,959,- 
ооо, in 1907. Тһе latter year does not, however, represent the 
true standard of comparison, as it was one of unusual railroad 
development. Тһе decrease іп 1908 was about 26.8 рег cent., 
but in 1909 the balance swung back to 80.5 per cent. of the 1907 
record, and was, as stated, an increase of about IO per cent. 
over 1008. 

A significant feature is the fact that in 1909 there were 16,- 


FOR BENDING THE HANDLE OF FIRE HOOKS 


is approximately $2,500 each per year, or a total for all of 
$150,000,000. About one-half of this work, amounting to $75,- 
ooo,0000 is done in the roundhouse. In addition to this run- 
ning repair work the roundhouse organization is required to 
perform such service work as may be necessary, including the 
movement of engines, the washing of boilers and tanks, the 
cleaning of flues, firing up, and coaling, sanding and watering, 
etc. The cost of this service varies between wide limits, and 
averages something over $1.50 per engine, or approximately 
$500 a year for each engine owned. This adds about $30,000,- 
000 to the amount expended in roundhouses and makes a total 
of $105,000,000.—F. H. Clark, at the University of Illinois. 


Nor FAvogABLE то МАІМ Ілме ELEcTRIFICATION.—The case of 
entirely new railways is much more favorable to electrical opera- 
tion. In laying out a new branch to an existing railway, it may 
be well worth while to consider electrical operation, the capital 
cost of which might be more than saved in the cheaper roadbed, 
since steep grades are much less objectionable on an electrical 
than on a steam road. Of course, there are likely openings for 
local electrification on existing railways even apart from subur- 
ban systems. It might, for instance, be found profitable to work 
the pushers оп the inclines electrically. It is quite possible, 
again, that where electric power is already available at goods 
yards and docks, the shunting could be more efficiently carried 
out by specially designed electric locomotives, fed perhaps by a 
suitable surface-contact system, than by steam locomotives, that 
would seem to be uneconomical for such work. For ordinary 
main-line work, however, there is at present no indication that 
the steam locomotive can be superseded with advantage in this 
country.—W. Р. W. Carter, of Rugby, England, before the Insti- 
tution of Mechanical Engineers. 


А NEW USE FOR ELECTRIC WELDING is described in the engineer- 
ing supplement of the London Times of September 14, 1010. 
А steel chimney 56 ft. high and 4 ft. 3 in. in diameter, was put 
together entirely by electric welding, and was completed before 
erection. It was erected in about three hours. 


Heavy Power for the Hocking Valley Ву. 


A RECOGNITION OF THE VALUE PERTAINING TO THE OPERATION OF HEAVY TRAIN UNITS HAS BEEN 
ACCORDED BY THIS COMPANY IN SUPERSEDING ITS FORMER LOCOMOTIVES WITH OTHERS OF 
PRACTICALLY DOUBLE CAPACITY 


With a view to ultimately replacing its light power, in both 
freight and passenger service, the Hocking Valley Ry. has re- 
cently received twenty freight and three passenger engines from 
the American Locomotive Company. These were designed by 
the late G. J. DeVilbiss, superintendent of motive power of that 
line, and represent many departures from the former practices of 
this road. 


For instance, the heaviest freight type heretofore used has 


box surface, especially in the passenger engines. Flexible stay- 
bolts have been used to a large extent. The fire doors are pneu- 
matic, and ash-pans are Hocking Valley standard drop bottom, 
which have been adopted by several leading railroads. 

All of the engines are equipped with Baker-Pilliod valve 
gear the passenger engines and ten íreight engines having slide 
valves and the other ten with piston valves. The frames on the 
freight engines are Vanadium cast steel, and the driving springs 


NEW TEN WHEEL LOCOMOTIVE FOR THE HOCKING VALLEY RY. 


total weight of 164,000 lbs, with 20x26 in. cylinders, 180 Ibs. 
steam pressure, 54 in. drivers, maximum tractive effort, 29,400 
lbs, and hauling capacity 2,400 tons. Тһе new engines weigh 
236,000 lbs., with 23 by 30 in. cylinders, 205 lbs. steam pressure, 
57 in. drivers, and a maximum tractive effort of 48,500 lbs. They 
are capable of hauling 4,800 tons over .3 per cent. grades. The 
same considerable difference is noticeable іп the passenger еп- 


NEW, POWERFUL CONSOLIDATION 
gines, which are of the 4-6-о type, and of heavy design to handle 
6 to 10 cars on a fast schedule, with stop averaging five miles 
apart. They weigh 188,000 lbs. with 20 by 26 in. cylinders, 200 
lbs. boiler pressure, 72 in. drivers, and raaximum tractive power 
of 24,500 lbs, as against the previous largest passenger engines 
weighing 141,000 lbs, with 18 by 26 in. cylinders, 180 lbs. pres- 
sure, 66 in. drivers, and 19,500 tractive power. 

The boilers of both types are radial stayed extended wagon 
top, a departure from the Belpaire, which has heretofore been 
standard on that line. Tube heating surface has been somewhat 
sacrificed in square spacing, but there is a large amount of fire- 


on both engines are of the same material. The shoes and wedges 
are of bronze working on cast steel boxes. АП cylinders аге 
bushed with gun iron, and the pistons of the solid-head type 
have gun iron packing rings. Тһе tenders have tanks of the 
water bottom type, set оп steel trusses of 13 in. channels, and 
the trucks are of the arch bar type, with cast steel bolsters and 
cast steel wheels. 


HOCKING 


VALLEY 


LOCOMOTIVE, FOR THE HOCKING VALLEY КУ. 


As indicated in the accompanying illustrations the engines, 
particularly the freight type, are of a strikingly handsome and 
compact design. The general dimensions and ratios are as 
follows: 


GENERAL DATA. 
Freight 


Passenger 
Tractive elfort. 2 £o a6 ap ATO S Uri өте jp $7 КАДЫ 48,500 Ibs. 24,500 Ibs. 
Weight in working order.................... 236,000 Ibs. 188,650 lbs. 
Weight on ТЕР ол ааа nC а 208,000 Ibs. 142,000 Ibs. 
Weight of engine and tender in working order.890,000 Ibs, 332,000 Ibs. 
Wheel base, Фгіуіпр........................ 17 ft, 3 in. 14 ft. 4 in. 
Wheel! base, totals 7, акоро eon ires 86 ft. 5 in. 26 ft. 1 in. 
Wheel base, engine and tender............... 58 ft. 3 in. 56 ft. 6 in. 

RATIOS. 

Weight on drivers ~ tractive effort................. 4.29 5.79 
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Total weight -- tractive еЙог!...................... 4.87 7.07 
Tractive effort X diam. drivers — heating surface. .783.14 707.01 
Total heating surface -- gate агеа................. 64.18 47,98 
Firebox heating surface — total heating surface, %...5.78 6.81 
Weight on drivers — total iiie. surface.......... 58.99 66.91 
Total weight — total heating 5итізсе............... 66.86 75.35 
Volume both cylinders, си: fica sate oda orari Une ai 14.42 9.45 
Total heating surface -- volume cylinders......... 244.80 264.02 
Grate area -- volume суйшпдеге..................... 8.81 5.50 
CYLINDERS, 
ТШЕК СГ ТГ qued ER ede ре Simple Simple 
Diameter and вігоКе........................ 23 by 30 т 20 by 26 in 
VALVES. | 
Kind, сп ten епдіпев....................... 14-іп. pi-ton 
Kind, on О1һегв..................................Өӛйде Slide 
Greatest travel, рісбоп............................ 5 in. 
Greatest travel, 6і146е............................ 6% in 534 in 
Outside Тар шш. аа Rene YR Era osea ate l in. 1 in 
Inside clearance ......................... Line and line 1/16 in 
WHEELS. 
Driving, diameter over йгеб...................... 57 in. 79 in 
Driving, diameter сепіегв......................... 50 in. 66 in 
Driving journals, main, diamcter and length...10% x 12 9 x 12 
Driving Journals, others, diameter and length....l0 x 12 9 x 12 
Engine truck whecls, Кіпа.................... Cast steel Cast steel 
Engine truck whecls, Шатейсг.................... 83 in. 33 in. 
Engine truck journals, diam. and length........... 6 x 13 5% x 12 
BOILER. 
ТУВЕ PER E. W. T E. W. T. 
Working pressure ............................. 205 Ibs 200 Ibs. 
Outside diameter first тіпе....................... 80 т. 67 in. 
Firebox, length and width..............06. 73% x 10814 7344 x 10214 
Firebox, thickness of різ(ев................... $8 and % 3á апа и 
Firebox, water Space ............................. 5 in. 5 in. 
Tubes, number and outside diameter.......... 412—2 in. 291—2 in. 
‘Tubes: Теп ze sb a бое sr E ER 15 ft. 6 in. 15 ft. 4 in. 
Heating surface, !1Всв...................... 3.328 sq. ft. 2,325 sq. ft. 
Heating surface, һгєһох...................... 202 sq. ft. 170 sq. ft. 
Heating surface, total ...................... 3,530 sq. ft. 2,495 sq. ft. 
Grate area .................................. 55 sq. ft. 52 sq. ft. 
TENDER 
Тап typ eerder nan x env E RUE tis e ENT PES Water Btm. Water Btm. 
Frame olei dures obe E Ro ade qc Ae 13-in. channels 13 in. channels 
Wheels, diameter ............................... 33 іп. 83 in. 
Wheels kind ................................ Cast steel Cast steel 
ournals, diameter and length..................5% x 10 5% x 10 
Mater capacity ................ ivt E dia arte d 7,500 gals. 7,000 gals. 
Coal capacity ................................. 16 tons 13 tons 


AN EFFICIENT HOME-MADE GLASS CUTTER 
The comparatively simple matter of cutting a new headlight 
glass becomes quite frequently a very perplexing operation, espe- 
cially when it is an emergency or rush job, and no special devices 
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on the top of which is fastened a board, scaled in inches, and 
which allows the cutter to be set at the required radius. A 
common ten cent cutter is used, held in place by a set screw. 
The coil spring is intended to hold the cutter up from the board 
to admit the work. This very handy little cutter will take care 
of circular glass from one inch to the largest headlight size of 24 
inches in diameter. 


GETTING SUGGESTIONS FROM THE MEN 


The American Locomotive Company is experimenting in its 
Rogers works at Paterson, N. J., with the plan of paying weekly 
prizes to its employees for the best suggestions tending toward 
improvement in existing shop methods. This innovation has 
awakened the liveliest interest among the men, and since its 
introduction there has been no lack of competitors. The idea 
is particularly appealing to those who feel that they know of 
a good thing, and who ordinarily would have no other way to 
present it than by dropping the idea into the suggestion box. 

While, as might be expected, some of the descriptions and 
sketches submitted have been found to be crude and poorly exe- 
cuted, practically no consideration is accorded this feature by the 
judges in awarding the prizes; what is wanted is a new, prac- 
tical idea, and the intention is to develop all such which appear 
to be of value. 


New Вчилимс AT Purpue University.—On November 12 new 
buildings for the department of practical mechanics at Purdue 
University were dedicated. The main building occupies about 
25,000 sq. ft. of floor space and will accommodate 400 students 
at one time for drawing instruction, and in addition the shops, 
covering 43,000 sq. ft. of ground, will accommodate 350 students. 
There are also class rooms, lecture rooms, offices, a museum, etc. 
This constitutes what is to be the largest and most complete 
equipment for the instruction of students in shop practices and 
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HOME-MADE GLASS CUTTER 


exist for the purpose. It is not at all uncommon under such 
conditions to see a dozen plates wasted in crude attempts to 
secure the necessary circular shape, and with little assurance 
that it will fit when finally produced. It is to dismiss these 
unpleasant features that the Chicago and North Western Ry. 
has designed a very cheap and efficient circular glass cutter, 
which is now in successful use in its various shops. 

The simplicity of the device is clearly indicated in the accom- 
panying drawing. The frame, or base, is made from 34 in. pipe, 


drawing in this country. The tools and other equipment in the 
shop are modern in every way and many unique and special 
features have been installed. 


THE Records or 8o Ексімғе on the Great Western R. В. of 
England, fitted with the “Swindon” superheater, for the five 
summer months ended roth of September, show an all-around 
saving of coal of 12V; per cent. and from 25 to 30 per cent. of 
water. 
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FROM APPREHENSION TO SECURITY 


The Railway Business Association, although but in the third 
vear of its existence, has nevertheless become a significant and 
recognized factor in some underlying and less understood fea- 
tures which have a vital bearing on the profitable and successful 
conduct of railroad operation. Proceeding without osteritation, 
and with little publicity, it has accomplished much of what was 
intended, and it is not difficult to trace its effectiveness in the 
abatement of much prejudice and misapprehension which could 
not prove other than deterrent to railroad enterprises at large. 

That such sentiment did and does exist is evinced by the 
presence of this friendly Association in its dual rôle, both concili- 
atory and mediatory. Its inauguration was in fact a recognition 
of the general railroad plea of too heavy burdens imposed 
through ill-advised legislation, and of haphazard criticism with- 
out investigation. Тһе Association fully appreciated that when 
the railroads stopped making money, few branches of business 
would remain unaffected, and furthermore they believed in the 
honesty of the manifestations by the railroads, coupled with the 
knowledge that the latter are not so black as had been pains- 
takingly painted. 

The recent annual dinner of the Association may be regarded 
with particular significance because it brought together the repre- 
sentatives of the railroads; those who use them, and the Inter- 
state Commerce Commission, which has much to say in regard 
to how the various commodities shall be carried. A favorable 
business outlook for the future may well be argued from the 
friendly and co-operative spirit reflected in the addresses of 
Messrs. Willard, Knapp and Claflin. Іп uniting these powerful in- 
struments for common good on a middle ground the Association 
in that alone performed a signal achievement. 

Mr. Willard asked only that the railroads be allowed to remain 
unhampered, for a time at least, until certain problems could be 
solved; Mr. Knapp conceded that the railroads should not be 
deprived of their earnings to the extent that new capital could 
not be attracted, or proper improvements made, and Mr. Claflin 
frankly admitted that some increase in freight rates would be 
justified to permit the railroads to make these improvements and 
extensions, which would ultimately help the general situation 
through the increased business that would logically follow. 

It is believed that an increased feeling of security will follow 
this gathering. But this is not the least important of the work 
which the Railway Business Association has elected to perform, 
which fortunately it is even now in a fair way toward realiza- 
tion. Public misconception of railroads, so much in evidence 
two or three years ago, which arose largely through ignorance 
of the fact, is fast disappearing. It needed but the advent of this 
unique organization, composed of the very men who annually 
pay enormous sums in freight rates to necessarily produce a re- 
version in former inimical sentiment, and especially when as 
the most interested body it arose in defense of the railroads. 

Through this the Association has done and will continue to do 
great good. That it will relieve the maligned railroads of this 
portion of their burden at least is confidentially believed and in- 
creased prosperity will inevitably follow the restoration of con- 
fidence. 


THE BROTAN WATER TUBE BOILER 


Although the Brotan boiler, so called, which forms the basis 
of an article in this issue, embodies points in construction at 
variance with American ideas, it nevertheless merits a careful 
study in view of its possibility as the solution of a problem 
which necessarily become more vexatious with the passage of 
time. The desirability for employing higher steam pressures is 
generally recognized, but there is an ever present barrier to its 
accomplishment in the shape of increased failures of stay-bolts 
and braces, which must incvitably follow should the increase be 
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attempted in the instance of boilers of the ordinary design. 

The absence of these parts, which have become so generally 
associated with trouble, really constitutes the appeal of this novel 
but decidedly practical arrangement. Тһе Brotan boiler has no 
firebox sheets to crack or groove, no crown sheet; and, conse- 
quently, no roof bolts and no staybolts. As defective conditions 
of these parts are responsible for the majority of damages to 
boilers, a decidedly safer construction becomes herein at once 
apparent, with the elimination from further consideration of 
time-honored items of maintenance expense. 

The system of construction is strong, and there are no par- 
ticular obstacles to efficient up-keep. Observations extending 
over three years or more have shown conclusively that the main- 
tenance cost has been very much less than with boilers of the 
ordinary type. They give good results, both in steam production 
and in keeping up pressure, and their first cost is some 20 per 
cent. less than a boiler of the common form. 

Doubt has been expressed in some quarters regarding the reli- 
ability of the figures issued from the roads where the Brotan 
boiler is in service covering its economical features, but this 
need not be entertained in the slightest degree. Тһе strict gov- 
ernment supervision of railroads in those countries insures accu- 
racy in all data returned to the government, and it is interesting 
in this connection to note that the report on the Brotan boiler 
from the Moscow-Kazan Ry. indicated such a high percentage 
in economy that it was checked by further test runs before being 
accepted as authentic. | 

It is felt that this boiler, which is now safely beyond the 
experimental stage, will be further developed with the painstak- 
ing care which is so prominent a characteristic. in foreign 
railroad procedure. It would be interesting, indeed, and we 
believe well worth the trial if some railroad in this country 
would give it the same thorough try-out. The inference is not 
intended in this connection that the Brotan boiler would be 
adapted to our varying service requirements at large, but it is 
confidently believed that in many services it would work with 
far more economy and efficiency than many of the existing 
designs. 


PLASTER OF PARIS PATTERNS FOR DIES TO MAKE 
PRESSED STEEL CAR SHAPES 


The editorial mention last month* of the economy which would 
result in the instance of a railroad making its own pressed steel 
car shapes brings the following very interesting letter, which, 
on account of-its novel and decidedly valuable suggestion em- 
bodied, is reproduced without abbreviation. 


To THE Ертов: 

In reference to your editorial in the November issue, in which 
you say that the high drawing room and pattern costs, in par- 
ticular the latter, operate against the railroads getting out dies 
to make their own pressed steel shapes for car repair, I have a 
suggestion to offer, which if properly developed should abolish 
these two items of cost altogether. 

While I do not know a great deal about the design, or even 
the appearance of car shapes, such as I have seen did not appear 
to be very elaborate. Some of them, in fact those which require 
the greatest number of renewals, so I have been told, are quite 
simple, in some instances being merely a flat piece of iron with a 
few right angle bends. You no doubt know what I mean in 
this connection better than I do myself, so I will not go further 
in trying to describe the shapes. 

My idea, in brief, is to stand the shape itself, for which dies 
are required, upright in a box, or some contrivance of the kind, 
and then fill around it with plaster of Paris. It seems to me 
that when this sets, and it is carefully sawed into two parts at 
the proper place, you would have in reality two plaster of Paris 
reproductions of just what the top and bottom cast iron dies 
would have to be to make that shape in the flange press. Hav- 


* See page 440, November issue. 


ing secured the plaster of Paris moulds, my thought is that they 
might be considered as patterns. In other words, send them to. 
the foundry and let them ram them up and pour, just the same 
as they handle the regular wood patterns, only with a little 
more care. 

I have never tried this, of course, because I never had the 
chance, but I have been thinking it over for some time in con- 
nection with applying it to some bridge work parts. When I 
saw your editorial referred to, it struck me that it might be 
equally applied to car shapes. At all events, it may help to 
solve the cost problem which you said interferes with the rail- 
roads providing themselves with dies for car work, even though 
they may have a flange press which is practically standing idle. 


С. S. HiGHAM. 


Although the above is, of course, undeveloped, we think well 
of the idea from its practical aspect. ‘There is no reason why 
a steel shape cannot be set up edgewise іп a rough wood box, 
either rectangular or square, and the plaster of Paris poured 
around it as suggested. A laborer at $1.25 per day could knock 
the box together in a few minutes, fill the mould and part it. 
No drawings or prints become necessary, as the shape itself 
forms the guide, and the pattern shop cost, of which we have 
had something to say, is eliminated. 

The idea appeals to us as being well worthy of a trial. Cer- 
tainly the expense of the latter will be insignificant, and if the 
plaster of Paris patterns obtained are sufficiently strong to with- 
stand the foundry operations, there is nothing to prevent the suc- 
cess of the scheme. Car shapes, as a rule, are rough, and their 
exact dimensions need not be absolutely insisted on in the 
instance of repair parts where there is generally considerable 
latitude allowable. Therefore the item of shrinkage when the 
dies are cast from these plaster of paris patterns, which, of 
course, would represent the finished size of the dies, need not 
seriously interfere with the results. 


LOCOMOTIVE TERMINALS 


In the January, February and March issues of this year, there 
appears an extensive discussion of the many features and details, 
which, taken altogether, go to make up a satisfactory and efficient 
arrangement for properly taking care of locomotives at division 
points. As locomotives continue to increase in size the difficulty 
of properly caring for them is increasing at even a higher speed, 
until at present, there is probably no subject more worthy of at- 
tention and study among the large number which are constantly 
confronting motive power officials. 

In this issue is devoted a large amount of space to a full des- 
cription of a moderate sized terminal which has recently been 
constructed at Corning, М. Y. This terminal is the result of a 
long and careful investigation of the subject and in many particu- 
lars forms practically a model for division points handling be- 
tween 75 and roo locomotives in twenty-four hours. While, of 
course, it is possible to criticize some of the details of this ar- 
rangement the essential features are practically perfect. All 
of the most important appliances that have proven themselves to 
be thoroughly satisfactory have been applied and particular at- 
tention has been given to furnishing comfortable surroundings 
and ample facilities so that high grade workmen will be able to 
give high grade results, 


POPPET VALVES FOR LOCOMOTIVES 


The possible use of poppet valves to effect the steam distribu- 
tion in locomotive cylinders has never been viewed with favor т 
this country, but the success which has attended the innovation 
abroad must necessarily impel some serious consideration of the 
subject. In several quarters of Europe t has been unqualifiedly 
endorsed by the highest authorities (and this is especially truc in 
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the instance of the Prussian State Railways, where it is embodied 
in the very latest types of locomotives.) Particularly this motion 
is said to be applicable to high speeds, working safely and ex- 
actly at revolutions ranging from 250 to 300 per minute. The type 
employed is that of Lentz, and it was prominently featured in 
some powerful express engines at the Brussels Exhibition. 


In this clever and decidedly interesting treatment of a some- 
what difficult proposition, the four double-seated poppet valves, 
controlling the outlets and inlets, are arranged to operate ver- 
tically in a cast iron valve case which is bolted steam tight to 
the cylinder proper. The actuating mechanism of the valves con- 
sists of a simple cam rod, corresponding to and about in the same 
location as the valve stem in American practice, the movement 
of which, derived from the outside link valve gear, raises and 
lowers the valves on their respective scats at the proper interval. 

The conclusions which inspired this gear were based largely 
on the knowledge of the increasing use of high pressure, and 
particularly of high degrees of superheat which revealed defi- 
ciencies in the ordinary D and piston valve gear. It was also 
appreciated that with the ordinary valves a complex guide mo- 
tion was necessitated which was scarcely suited for high speeds. 
A further advantage claimed for this system is the positive 
closing of the valves even with high degrees of superheat, as 
well as favorable conditions of opening and accelerated closing. 
The valves also offer positive security against water hammer, 
through their practical operation as safety valves oí large sec- 
tion. 

When the laborious and painstaking efforts which character- 
ize experimental work on European railways, with the certainty 
of achieving ultimate results before anything is permanently 
adopted, is borne in mind, it is quite evident that the Prussian 
State Railways, and others interested, are not blundering blindly 
into radical transformation of previous devices. Тһе very fact 
of the Lentz valve application to the fastest express engines on 
those railways affords food for thought, and certainly for specu- 
lation on the outcome. Whatever the developments may be, they 
will be awaited with unusual interest, as the correct interpre- 
tation of the valve gear problem is not the least important ques- 
tion with which railroads at large have to deal. 


AN ILL-ADVISED STANDARDIZATION 


From all accounts the standardization of locomotives in India, 
which has been under way in somewhat desultory fashion since 
1903, is proving to be largely barren in results, the reports 
therefrom indicating that after seven years' trial that country is 
no nearer to having standards than it was at the incipiency of 
the idea. The efforts made toward that end have been watched 
with much interest both at home and abroad, and especially in 
England, where the plan was from the first sensibly viewed with 
distrust. Now that the results expected have not materialized 
it is not surprising that the present attitude of the English techni- 
cal press is to belittle the proposition in general, and to hold up 
its non-success as an object lesson to other countries who may 
incline toward similar procedure. 

It is extremely improbable, however, that any such thing will 
be again attempted anywhere. It should never have been es- 
sayed in the first place, and never would have been in this 
country, but still the lessons taught may be of value. This 
Indian endeavor was not intended to be the mere standardization 
of power by an individual line within itself, but was broadly 
aimed to include locomotives of all lines. Ргорейу viewed it 
appears as a preposterous scheme; one from which, even if suc- 
cessful, little benefit could accrue. Primarily, however, criticism 
may be best directed toward the manifest short-sighted policy 
of attempting the production of an universal standard engine to 
serve indefinitely the continually varying requirements of rapidly 
expanding railroads. Although it is truc that in maturing this 
ill-advised scheme some six or eight so-called standard types 
have been laboriously evolved, they were out of date practically 


on completion, or, as even more forcibly put by one of the Indian 
motive power men, "The ink was hardly dry on a set of draw- 
ings before it was found that something more powerful was 
needed." 

To predetermine general engine types for the future is absurd 
or paradoxical, because the inference may be readily drawn 
that so long as they cannot be adapted to a possible expansion 
in traffic, the traffic must be adapted to them. If heavier paying 
loads are offered, and they will increase year by year in that 
rapidly growing country, they cannot be accepted as single train 
weights, because the latter must necessarily be rigidly defined 
in accordance with the capacity of the standard freight locomo- 
tive. There is no economy in double-heading, or in running 
sections of trains when one section should suffice. Standardiza- 
tion in this broad application becomes a bar to the progress and 
prosperity of all the railroads involved. It effectually checks the 
development of the locomotive, which can only follow where 
competition is present, or through a recurrence of original de- 
signs, and it may as well be added that quite a ficld for develop- 
ment yet remains in the present design of the Indian locomotive. 
It would, indeed, be unfortunate should this be retarded through 
a vague and elusive chase for types which at the best can only 
live their day. 

The fact is interesting, although there is nothing mystifying 
about it, that the new standard types are doing no better than 
the engines which they superseded. India is a country affording 
every possible variation in physical characteristics. In one sec- 
tion it is mountainous, with heavy gradient roads and high 
degree curves, and in another practically level, with tangents of 
unusual length. The former locomotives were designed to meet 
strictly local conditions, while now the standard freight engine, 
for instance, is entirely unsuitable in its role as a general machine 
for all conditions. This, of course, needs no argument to sub- 
stantiate, and yet this standard locomotive was designed as a 
composite type to be used anywhere in India. If adequate for 
grade work it would not make time on a level road, or if equal 
to low grade requirements, its high wheel was not adapted to 
hill climbing, and so on. 

It is recalled that some years ago in the United States the 
same scheme was discussed with some attempt at gravity, al- 
though the discussion was entirely informal, and the matter 
never came before a body whose influence might be strong 
enough to put it under way. In brief, as we recall it, the propo- 
sition was for all motive power officials to get together, as they 
have, subsequently done to their regret in India, with the end in 
view to limit the design of power in general to less than six 
standard types. | 

For all around work, in fast freight and passenger service, the 
ten-wheel, or 4-6-0, was suggested ; the 2-6-о for ordinary freight ; 
the 4-4-0 for local passenger, and the o-6-o for switching pur- 
poses. This matter was talked over thoroughly, but there was 
no attempt at concerted action. It was contended that the cost 
of locomotives would be greatly reduced when generally stand- 
ardized, and in fact about the same arguments were advanced 
as in the instance of the Indian conclave. Fortunately, the wild 
scheme never became foisted on this country. 

Much useful work has been done in India during the past 
seven years in standardizing specifications, certain features of 
equipment, etc., and therefore the labors of the committee have 
not by any means been altogether to no avail. The only feature 
to be regretted was that it did not stop when the standard loco- 
motive question was reached, and devote its energies to securing 
uniformity in details, and in maintenance methods, but not in 
types, which can never be brought about in India or any other 
country. 


THE ANNUAL INDEX 


The annual index which it has been our custom to issue with 
the December number, will this year accompany the January 
issue. We will be able, however, to furnish copies of it to those 
who wish to have their volumes bound up immediately, by De- 
cember 15. 


Railway Business Association Dinner 


An air of cheerfulness and optimisim was everywhere to be 
seen at the closing of the second annual dinner of the Railway 
Business Association where 800 members and guests had listened 
attentively to the speeches of Martin A. Knapp, chairman of the 
Interstate Commerce Commission; Daniel Willard, president of 
the B. & O. R. R. and of the American Railway Association and 
John Сайт, president of the H. B. Claflin Co. The statements 
and remarks of these spokesmen for the three principles in the 
present rate controversy—the government, the railroads and the 
shippers—gave good reason for cheerfulness to the members of 
an association dedicated to fair play. It was clearly evident that 
the spirit of fairness and justice to the railroads as well as to 
their patrons for which the Railway Business Association has 
been working since its organization is becoming, largely through 
its efforts, more generally recognized as not only right but also 
the best business policy. 

To Geo. A. Post as organizer and president of this unique 
Association i$ due a large part of the credit for its most gratify- 
ing success, and it was Mr. Post who for the second time occupled 
the chair of toastmaster at the dinner held on the evening of 
November 22, at the Waldorf-Astoria, New York. At the speak- 
ers table in addition to Messrs. Willard, Knapp and Claflin were 
many other well known men, among them being the following: 

E. A. S. Clark, Lackawanna Steel Company; James J. Hooker, 
president, Receivers and Shippers’ Association; George W. Sim- 
mons, vice-president, Simmons Hardware Co.; John Kirby, Jr., 
president, National Association of Manufacturers; C. M. Schwab, 
president, Bethlehem Steel Company; Isidor Strauss, of R. H. 
Macy & Company; Ralph Pulitzer, publisher, New York World; 
A. B. Hepburn, president, New York Chamber of Commerce; 
George W. Perkins, of J. P. Morgan & Company; John Wana- 
maker; John С. Spooner, former United States Senator; Frank 
А. Munsey, publisher; W. E. Cory, president, United States Steel 
Corporation; W. P. Hamilton, editor, Vall Street Journal; Otto 
H. Kuhn, of Kuhn, Loeb & Company; Warren S. Stone, grand 
chief, Brotherhood of Locomotive Engineers; and P. H. Mor- 
rissey, president, American Railway Employees Association. The 
Public Service Commission of New York was also represented at 
the speakers' table by several members. 

A number of songs, written for the occasion by Paul West, 
proved a most entertaining feature. 

Abstracts of the three principle specches follow: 


ABSTRACT OF Mr. КхАРР5 ADDRESS. 


The question of railway rates, that 1s to say, of railway rev- 
enues, involves vastly more than the direct interests of shippers 
or shareholders. In a very real sense, іп а sense which is 
fortunately coming to be better understood, it is a great ques- 
tion of national policy second to none in its economic importance. 
Тһас the compulsion of competition among the carriers 1s 2n 
unwise and mistaken policy I am persuaded. It is out of the 
question to have the presence of competition and the absence 
of discrimination. Just so long as competition between carriers 
is unrestrained, just so long will it result in policies which are 
dangerous, for to compete is to discriminate. It is a fallacy to 
condemn discrimination and at the same time to insist upon the 
very policy which promotes it. For this reason | advocate the 
legal sanction of coóperative action between railways regarding 
rates. 

Speaking only for myself, and without reference to the pend- 
ing controversy over rate advances or any other concrete in- 
stance, I suggest three aspects of this question which are of 
immediate and intense public concern. If our country is to grow 
and prosper as it ought, if its untold resources are to be de- 
veloped as they ought, and its swelling numbers find profitable 
«employment as they ought, we need and must have railway earn- 
ings sufficient for three things: 


First, a return on railway investments of such amount and so 
well assured as to attract and secure the necessary capital—an 
enormous sum in the aggregate—to improve existing roads and 
«о construct without delay thousands of miles of new lines in 
fruitful districts now destitute of any means of transportation. 


It is a matter of common knowledge that the output of traffic 
for the fiscal year 1907 exceeded our entire carrying capacity 
on land and water. With the rapid increase of population and 
of productive efficiency, that is, with a greater army of workers 
and better industrial organization, the volume of that year 
ought to be and will be nearly doubled in another decade if 
only we can provide for its prompt and proper distribution. And 
when we think of the rich regions yet unopened because un- 
served, when we recall, for example, that there is today in the 
old state of Maine a section larger than the whole of Massa- 
chusetts in which there is not a rod of railway, must we not be 
impressed with a realization of pressing need and of boundless 


opportunity. : Since it our national policy—and long will be, 


I trust—to rely upon private capital and private enterprise to 
provide these great highways of commerce, to improve and mul- 
tiply them in pace with our requirements, must we not in the 
larger public interests, whatever may be thought by this or that 
shipper, make the business of furnishing railway transportation, 
which shall be up to the best standard of efficiency, convenience 
and safety, so desirable to the investor that the necessary funds 
for hetterments and extensions will be forthcoming, and so at- 
tractive as a vocation that the highest ability will be employed 
in its management? Otherwise, if unhappily this is not done, 
must not our country come measurably to a standstill and face 
a future of comparative stagnation? 


Second, the payment of liberal wages to an adequate number of 
competent men. This not only to insure increasing skill and 
reliability in a service which is all the while becoming more ex- 
acting, and on which the safety and corafort of the public con- 
stantly depend, but also because of the very great influence of 
railway wages upon the compensation of labor in every sphere 
and grade of private employment. To my mind the fundame:.tal 
social problem is to provide, by the wise development of our in- 
stitutions and without radical action or injustice, for a more 
equable diffusion of the bountiful wealth which the earth pro- 
duces. Now, as a large and increasing majority of the able 
bodied live, and must live, by working for others in some 
capacity, a high and advancing standard of payment for ser- 
vice of every sort tends strongly to promote, and is the best 
practical means to bring about, the degree of equality in social 
welfare which makes for the satisfaction and happiness of all our 
people. 

Third, the betterment of existing lines so as to greatly augment 
their serviceableness to the public, as can in varying degree be 
done everywhere, without unnecessary and undesirable increase 
іп capitalization. Every dollar borrowed to improve a road now 
in operation involves a permanent addition to the interest charge 
which the public is required to pay; the improvement from cur- 
rent earnings puts no lien upon the property but rather augments 
its value and usefulness, and by adding to the security of the 
capital already invested tends to a lower rate of interest upon 
that capital. Broadly speaking, this means a national policy, so 
to speak, in respect of railway rates and revenues in harmony 
with our national policy in other matters of public concern, and 
in accordance with that enlarging spirit cf altruism which mani- 
fests itsclf in public as well as in private life, and which impels 
the present assumption of burdens that :night be escaped or de- 
ferred in order that another generation may have an easier task 


and a larger opportunity. Is it not in this particular field а wise 
and patriotic policy? 


ABSTRACT OF Mr. WILLARD’S ADDRESS. 


lhe industries represented by your association constitute a 
powerful economic force, and your organization has for the first 
time brought that force to bear on public opinion. . It was for- 
tunate for the railways of this country, спа I believe a fortunate 
thing for its commercial industries as well, when the Railway 
Business Association was formed. You have already performed 
a most valuable service in the way of bringing about a better 
understanding between the railway managers and the railway 
users, and your efforts in that direction deserve hearty recogni- 
tion. I do not hesitate to say that the :ailways fully appreciate 
and gladly acknowledge what you havc actually accomplished 
and will welcome a continuation of the same policy. 

I am extremely anxious to see a better understanding reached 
between the railways and those who use them; but, I have never 
seen any substantial or lasting progress made towards such un- 
derstanding by parties holding views greatly at variance, until 
they were both ready and willing to accept the truth, if it could 
be found and act accordingly. 

The American railway, except іп the extreme East, has almost 
universally gone ahead of the population or even the settler. The 
building of a railway under such circumstances was a hazardous 
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undertaking Men could not be found willing to assume the 
altogether too apparent risk of loss, unless in some manner there 
was thought to be something which promised large reward. In 
many instances large reward was realized. Had it not been so 
there would have been no railways. Sitnilar risks were assumed 
in other enterprises іп a new country ind similar expectations 
of large reward were indulged in and just as frequently realized. 

In the course of time complaints began to be made that the 
railways were showing special favors to some individuals and 
communities and withholding such favors from others. It was 
claimed that rebates were being granted the better to cover up 
the transaction. It was claimed also that the roads charged less 
in some instances for a long haul than for a shorter haul when 
the circumstances were substantially the same. It was claimed 
that the railroads exercised a controlling influence over some of 
the legislative bodies, such influence resting largely upon the is- 
suance of free transportation and in some cases the actual pay- 
ment of money. It was claimed that the railways were over- 
capitalized and that in some instances large fortunes were made 
by improper, not to say illegal, practices in that connection. 
Doubtless there was sufficient cause for complaint. To hold 
otherwise would be to hold that men engaged in railway affairs 
were not subject to the same human limitations and weaknesses 
that are known to be the common heritage of mankind. It was 
claimed that the pooling practice, at that time much in evidence, 
was inimical to the interest of the shipper and its abolishment 
was demanded, though so far as I am able to learn, no general 
complaint was ever made that rates, as a whole, were excessively 
high. Otter minor complaints against the carriers were also 
registered. 

The feeling aroused by these various practices finally found 
expression in laws, notably the Interstate Commerce act, with 
Successive acts amendatory thereof. 

Granting, for the sake of argument, that the builders, owners 
and managers of the railways were in common with the rest of 
mankind subject to all weaknesses and limitations that the human 
race is heir to, let us see how much foundation in fact there is, 
or ought to be, at the present time for such distrust as still seems 
to exist. 

The rebate and unjust discrimination have disappeared, or, if 
not altogether, then the relief is to be found in the enforcement 
of the existing law. I submit no additional law is necessary in 
that direction. The long and short haul question seems to be 
"Шу covered by the recent ammendment. Recognizing, however, 
the far reaching effect the so-called long haul practice has had 
upon the general commercial and industrial development of this 
country, Congress has seen fit—wisely, I think—to give the com- 
mission much latitude concerning it. A strict and literal enforce- 
ment of the law would mean commercial disaster to many com- 
munities. 

The influence of the railways unon legislation has been, I eb- 
lieve, largely if not entirely eliminated. This has come about 
partly by the people requiring of their representatives a closer 
accountability and partly by the fact tha: the railways, 1ecogniz- 
ing the higher ethical standard concerning such matters to-day, 
have endeavored to adjust their practices in harmony therewith. 

The claim that the American railways are over-capitalized is 
still urged in some quarters. In that connection the following 
compurisons of capitalizations per mile are interesting: 


England $e Sic ане ика аен $275,040 
Belgium. sos eoe edu Mr even erudi de 169, 

France: о Е dut 139.390 
cil. АЕ 112,879 
Germany ылкы ге ben ur ы ЫҚЫ 109,788 
United States .................... ee ec a 59,000 


In my opinion to duplicate the American railway system to-day 
would cost a sum very much in excess of the existing capitaliza- 
tion, and while I do not believe a physical valuation of the rail- 
ways would serve any useful purpose, [ am convinced that the 
railways have nothing to fear in that direction. 

James J. Hill, whose knowledge of this subject rests upon the 
most careful thought and inquiry, has well said: “Тһе American 
railway pays the highest wages in the world out of the lowest 
rates in the world, after having set down to capital account the 
lowest capitalization per mile of all the great countries of the 
world." 

While the railways as they stand to-day, have cost nearly 
$14,000,000,000, as shown by their outstanding capitalization, it 
is certain that the development of the country will make neces- 
sary further large expenditures for additions to and betterments 
of the existing lines. It has been well stated that one billion 
dollars a year, for a number of years at least, will be absolutely 
necessary for these purposes. How will the money be obtained? 
By offering something in the way of a security sufficiently attrac- 
tive to make the money forthcoming; for, as one of the honor- 
able members of the Interstate Commerce Commission has well 
said : 

“We can provide bv legislation the sort of cars which a railway 


shall use and the rates which it shall impose; we can not by legis- 
lation force one single dollar cf private capital into railway in- 
vestment against its will." 

Much has been said about what is a fair and reasonable return 
on money invested in railway securities. If the railways were 
finished and no new capital needed, it might then be interesting 
to discuss what rate of interest or dividend should be paid in 
the future on money borrowed in the past. That, however, is 
not the situation; the railroads are not finished and they will 
need and must have large sums in the future and it will not be 
obtained by telling the man whose money is desired that he will 
be paid a fair rate. The man who has money to lend, taking 
him as a class, will decide, not what is a íair rate, brt what is a 
satisfactory rate to him, and in reaching that conclusion he will 
be influenced by many elements, not necessary now to refer to, 
but which taken as a whole constitute credit. 

The question of what is a fair and reasonable freight rate is 
also a difficult one to determine. Certain it is, as I view it, that 
the sum of all such rates must at least be sufficient, when com- 
bined with efficient management, to furnish such net earnings as 
will enable the individual road to obtain the necessary new cap- 
ital when needed on a favorable basis, otherwise, because of 
impaired credit, money could not be raised at all, or if raised, 
then under such conditions as would probably add to the 
embarrassment. 

I assume we are all equally interested in the prosperity of 
our country as a whole. We can not have such prosperity as 
we all desire while the second largest industry in the land, 
measured by capital investment, remains inert. I positively 
know that there is to-day in the minds of railway managers a 
feeling of hesitancy, of uncertainty, as regards the future. Pos- 
sibly that feeling is not justified by the facts, by the conditions. 
Possibly the managers are mistaken. None the less, the feeling 
is there and it is dominating the situation, and the all important 
question is—how can it be corrected? How can the feeling of 
distrust, which now rightly or wrongly so powerfully influences 
the policy of the railways, be allayed? I should say by removing 
the cause, and, unless I have altogether failed to make clear 
what is in my mind, I think the cause, as I view it, should be 
apparent; but to be specific, let the people who use the roads 
and want the roads, now indicate that. having secured the passage 
of such laws as they considered necessarv in order to correct the 
conditions complained of in the past, they are now willing (as I 
think they should be) to open a new account with the future. 
Let them consider each new proposal for legislation with entire 
freedom from any spirit of retaliation. I do not say that it is 
encessary to undo anything already done (although experience 
may show such action to be wise in some instances), but I do 
say that the railways should be given a respite from further 
legislation—State or Federal—íor a time at least. and until they 
can work ош some of the many problems now confronting them. 
If such a course should find favor in the minds of the people 
and reflected in their attitude toward the carriers, I do not hesi- 
tate to say that the patient now indisposed would immediately 
show signs of convalescence. 

The remedy suggested is not a serious one. Is not the experi- 
ment worth trying? 


ABSTRACT OF Mr. CLAFLIN’s ADDRESS. 


How to meet the increased cost of living is a problem of the 
time. We may partially explain the advanced prices of what we 
eat by the reduced proportion of food producers to food con- 
sumers, and we may to an extent explain the increased cost of 
other things which we use by the high wages and the 4есгеазе.1 
efficiency of labor, but these explanations only show us that we 
may not soon expect any considerable reduction in the cost of 
living; that as investors and as business men we must face 
increased expenses, and it behooves us to determine what we can 
do, if anything, to increase the income of the community in gen- 
erai and of ourselves in particular. 

The railways up to a certain point have indicated the way in 
which increased expenditures can be met. They have been able 
to increase their business largely, and a similar increase oí busi- 
ness is the solution of his particular difficulties that every mer- 
chant would welcome. The railways now have reached a point 
where it seems difficult for them to continue to increase their 
gross revenue materially without very great expenditures for 
betterments and for extensions. Under ordinary conditions the 
money to pay for such extensions and betterments coulc readily 
be had by the sale of bonds bearing a moderate rate of intcrest. 
At the present time, however, :nvestors are asking larger returns 
on their capital than in the near past, and foreign investors, 
especially those who seek only the choicest of American securi- 
ties, are inclined to be indifferent to the offerings of America 
railways, because they are doubtful in view of the recent advance 
in wages by the railways, whether or not the railways now have 
a safe margin of proht which will enable them to pay interest on 
all their fixed obligations and to continue reasonable disburse- 
ments to their shareholders. It seems to me the solution of this 
doubt is of the utmost importance to the general prosperity of 
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this country, and its solution may be facilitated or delayed by the 


attitude of the merchants of the United States in regard to the 
advances in freight rates which the railways have proposed. 

As a wholesale merchant in New York the question to me is 
partly academic because as a wholesaler I pav but a small por- 
tion of the freight which is charged on merchandise shipped 
from New York, but as an investor in retail stores throughout 
the country, the question lies within the scope of my personal 
investigation and may affect my income largely. I ask then, will 
it be advantageous for the average merchant outside of New 
York to pay some increase in freight rates to help the general 
situation? I think it will, 

This solution of the problem for the merchant as well as for 
the railways seems to me the logical way out. МегсапШе ex- 


penses cannot be reduced materially without reducing business 


proportionately, but under the impetus of a general growth of 
the country, mercantile business may increase in the future as it 
has increased in the past with sufficient rapidity to keep expenses 
within reasonable ratio to the amount of sales. 

How can the general growth and general prosperity be best 
promoted? I think the railway will answer this question satis- 
factorily if by friendly co-operation we give them the power to go 
ahead. | 

At the annual business meeting of the Association the 
following officers were re-elected: President, George A. Post; 
vice-presidents, H. H. Westinghouse, O. H. Cutler, W. H. 
Marshall, E. S. S. Keith, A. H. Mulliken, O. P. Letchworth, 


A. M. Kittredge; treasurer, Charles A. Moore. 


The Lentz Poppet Valve Gear 


FOR HIGH SPEED WORK AND GENERAL EFFICIENCY THIS NOVEL VALVE GEAR IS VIEWED WITH FAVOR 
BY MANY FOREIGN ROADS 


The possible use of poppet valves to effect the steam distribu- 
tion in locomotive cylinders has never been attempted in this 
country, but the success which has attended the innovation 
abroad must necessarily impel some serious consideration of the 
subject. In several quarters of Europe it has been unqualifiedly 
endorsed by the highest authorities, and this is especia!ly true in 
the instance of the Prussian State Railways, where it is embodied 
in the very latest types of locomotives. Particularly this motion 
is said to be applicable to high speeds, working safely and exact- 
ly at revolutions ranging from 250 to 300 per minute. The type 
employed is that of Lentz, and it was prominently featured in 
some powerful express engines at the Brussels Exhibition. 

The Hannoversche Maschinenbau A. G. of Germany was the 
first to apply this gear to a locomotive engine in 1905, when a 
2-4-0 tank engine was being rebuilt Cn the same occasion a 
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press locomotives are now in. course of construction, for which 
the Lentz gear has been specified. 

In this clever and decidedly interesting treatment of a some- 
what difficult proposition, the four double-seated poppet valves, 
controlling the outlets and inlets, are arranged to operate ver- 
tically in a cast iron valve case which is bolted steam tight to 
the cylinder proper. The actuating mechanism of the valves con- 
sists of a simple cam rod, corresponding to and about in the same 
location as the valve stem in American practice, the movement 
of which, derived from the outside link valve gear, raises and 
lowers the valves on their respective seats at the proper interval. 

The four valves (two inlet valves towards the middle and 
two outlet valves toward the ends) are placed in a row, one 
behind the other. They are constructed as double seat valves. 
Their spindles are fitted with so-called labyrinth packing only, 
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LOCOMOTIVE ON THE PRUSSIAN STATE RAILWAY EQUIPPED WITH LENTZ POPPET VALVES 


Pielock superheater was installed, and the engine achieved in 
service a saving in coal of 19.5 per cent. and a saving in water 
of 30.56 per cent., as compared with similar tank locomotives 
fitted with slide valves, and working with saturated steam. These 
figures were accurately determined during a series of trial runs. 
As no fault was found with the Lentz poppet valve gear of this 
locomotive, which is still used in heavy regular train service, 
two others in 1906 were similarly equipped. These, a four cylin- 
der balanced compound, and a six wheel coupled tank locomotive 
of standard gauge, were exhibited at the Milan International 
Exposition of 1906. 

Although the departure from existing types of cylinder valves 
was rather startling, the new design grew rapidly in favor, and 
it may now be said to possess a favorable reputation. Up to 
May, 1910, stationary engines, locomotives, traction engines and 
marine engines, with a total of 1,114,000 indicated рогзеромег 
have been fitted with this gear. Fifty-seven high-powered ex- 


which, as experience in steam engines goes to show, can be 
made to work perfectly steam tight and at the same time prac- 
tically without friction, when accurately constructed. The valves 
weigh but 7.3 pounds each and are weighted by springs. 

This brief explanation roughly describes the general -arrange- 
ment, but the design embodies many important details which 
compel admiration through the ingenuity displayed in their appli- 
cation. For instance, the cast iron valve case previously men- 
tioned is in two sections, the upper section containing the spiral 
springs encircling the valve spindles to insure their positive clos- 
ing at the highest number of revolutions, while the lower part of 
the case becomes an exhaust chamber, fitted with small pipes to 
drain off whatever steam and condensation which may escape 
through the spindles. These latter, screwed into their respec- 
tive valves, move steam tight in cast iron guides, thus isolating 
the upper from the lower part of the valve case. 

The detail construction of the valve spindles is very interest- 
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ing. They carry, above what may be called the 
dividing line of the valve case, broad cylin- 
der heads, in which very hard ground roilers 
are arranged. It is against these rollers that 
the cam rod acts, by means of cams of special 
form, on which the rollers turning freely in the 
spindle head, have their movement. 

Referring again to the upper part of the 
valve case, this being steam tight in relation 
to the lower part, opportunity has been taken 
to convert it into an oil bath, so that the roll- 
ers, spindle heads, and the cam rod work in a 
continuous lubricant. This portion of the 
valve case is supplied with oil through an or- 
dinary cap nut, or through one of the heads 
provided to remove the valve spindle spiral 
springs should this prove necessary. Ц may 
be mentioned in this connection that the natur- 
al objection which might be raised to the 
necessity for applying springs to rapidly work- 
ing poppet valves need not be considered seri- 
ous in this construction, as the valves are al- 
most perfectly balanced, and comparatively 
weak springs have been found to be adequate. 

The conclusions which inspired this gear 
were based largely оп the knowledge of the 
increasing use of high pressure, and particu- 
larly of high degrees of superheat which revealed deficiencies 
in the ordinary D and piston valve gear. It was also ap- 
preciated that with the ordinary valves a complex guide mo- 
tion was necessitated which was scarcely suited for high speeds. 
* A further advantage claimed for this system is the positive 
closing of the valves even with high degrees of superheat, as 
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GENERAL ARRANGEMENT OF THE LENTZ POPPET VALVES 


well as favorable conditions of opening and accelerated closing. 
The valves also offer positive security against water hammer, 
through their practical operation as safety valves of large sec- 
tion. 

In conjunction with this fornr of poppet valves Ranafer's 
starting gear is very frequently employed and is viewed with 


CYLINDER DESIGNED TO USE LENTZ POPPET VALVES (THE DIMENSIONS ARE IN CENTIMETERS, 
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equal favor. It forms one of the features of the four cylinder 
compound locomotive herein illustrated, and which was awarded 
the grand prize at the Brussels Expos:tion. Тһе claim made 
for the Ranafier apparatus is that an extremely high tractive 
effort is developed and that all degrees of cut off can be em- 
ployed, no matter at what speed the engine is running when the 
locomotive is working compound. | 

The gear consists in the main of a valve placed above a front 
extension of the slide valve rod which is in operation when the 
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RANAFIERS STARTING GEAR USED ON COMPOUND LOCOMOTIVES 


engine is running in the ordinary mann-r, being held against its 
seat by the spring. If it is desired to increase the tractive effort, 
live steam can be fed from the boiler to the starting valve by 
means of a special steam distributing piston, which can be 
worked from the foot plate by a pull handle. This produces a 
pressure above that of the atmosphere, which tends to open 
the valve and causes the roller fixed to the latter to be pressed 
against the valve rod. As soon as the roller sinks into a special 
notch on the rod, the starting valve is opened, thus opening the 
passage for live steam to the middle of the high pressure cylin- 
der. If, however, the piston is not in the proper position in 
the cylinder, the valve rod closes the auxiliary valve until it 
passes the center, thus providing by the position of the notch 
that a counter pressure cannot be produced through the live 
steam pipe, no matter what the position of the cranks may be, 
and no matter whether the engine is running forward or back- 
ward. Should, however, the position of the cranks be unfavor- 
able, so that the auxiliary steam suppiy to the high pressure 
cylinder is cut off, the steam distributing piston must be moved 
further forward. This operation opens a pipe connection which 
conducts live steam to the receiver, so that the low pressure 
cylinder, the main distributing gear of which allows a degree 
of admission up to 9o per cent, can also be supplied with steam 
at high pressure. The device is arranged so that the steam dis- 
tributing piston is made to close by steam pressure. As soon as 
the starting effort has produced its effect, after one or a few 
revolutions, the device closes automatically when the handle in 
the cab is released. The starting valve is now brought back by 
the pressure of the spring to the position of rest, which allows 
of the free movement of the reversing rod under the roller. 
When the laborious and painstaking efforts which character- 
ize experimental work on European railways, with the certainty 
of achieving ultimate results before anything is permanently 
adopted, is borne in mind, it is quite evident that the Prussian 
State Railways, and others interested, are not blungering blindly 
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into radical transformation of previous devices. Тһе very fact 
of the Lentz valve application to the fastest express engines on 
those railways affords food for thought, and certainly for specu- 
lation on the outcome. Whatever the developments may be, they 
will be awaited with unusual interest, as the correct interpre- 
tation of the valve gear problem is not the least important ques- 
tion with which railroads at large have to deal. 


PENNSYLVANIA RaiLRoAD To Use МсАроо TuNNEL.—Negoti- 
ations have been completed between the Pennsylvania Railroad 
Company and William G. McAdoo's Hudson-Manhattan Rail- 
road Company, whereby aíter July 1 the Pennsylvania local 
traffic, instead of coming to the new Pennsylvania station at 
Thirty-third street and Seventh avenue, will be diverted from 
Newark to the McAdoo tunnels, leaving the large terminal free 
for the handling of through trains from the west, Washington, 
Baltimore and Philadelphia and the Long Island traffic. This 
interesting information was given by William G. McAdoo, presi- 
dent of the Hudson-Manhattan Company, in an interview, in 
which he discussed the plans of his company for further exten 
sions and improvements of its tunnel and subway systems. 


Crewe Works то Turn Our Its sooorH Іосомотіуе.-С. J. 
Bowen Cooke, the chief mechanical engineer of the London and 
North-Western Railway, has announced that next year, the Coro- 
nation year, will witness the completion of the soooth locomotive 
at the Crewe Works. It was іп 1866 that the roooth engine was 
turned out, Mr. Ramsbottom being the chief engineer, and the 
40001 was completed in March, 1900, under Mr. Webb. It is 
now 67 years ago that the first locomotive was built at Crewe. 
The soooth engine will probably be one of a new type of passen- 
ger tank engine. In all 20 of this class are to be constructed of 
the 2-6-4 type. The cylinders will be 18% in. in diameter and the 
coupled wheels 5 ft. 6 in. 


TELEPHONE DISPATCHING ON THE Boston AND Marne К. R.— 
The Boston and Maine R. R. is gradually substituting the tele- 
phone for the telegraph in train dispatching. It now uses the 
telephone on three circuits: From Boston to Fitchburg, a dis- 
tance of 51 miles, involving 102 miles of wire and 19 stations, 
which was installed August 22, 1909; from Concord to White 
River Junction on the Concord division, a distance of 87 miles, 
involving 174 miles of wire, with 28 stations, which was installed 
in April, 1910, and on the White Mountain division, 94 miles long, 
with 188 miles of wire, which was installed October 10, 1010. 


BALTIMORE AND Оню ELIMINATING TUNNELS.—Indicative of 
the improvements being made by the Baltimore and Ohio is the 
work of tunnel elimination that is being prosecuted throughout 
the system, open cuts being substituted wherever practicable. 
Particularly is this the case on the Cumberland division, whereon, 
between the towns of Cumberland and Grafton, four of the six 
existing tunnels are being made open-cut, and the big Kingwood 
bore is being rebuilt and equipped with a modern ventilating 
system that will conduce materially to the comfort of travelers. 
and trainmen alike. 


New Haven то Pension Ош Емр.0УЕЕЗ.—А& the annual 
meeting of the stockholders of the New Haven Railroad, held in 


-New Haven on the afternoon of October 26th, the directors 


were empowered to pension employees for long and efficient ser- 
vice. The matter was presented to the board by President 
Mellen and the action taken because a doubt had been expressed 
by legal representatives as to whether or not the directors could 
legally vote such pensions. Mr. Mellen offered resolutions em- 
powering the directors to pay such pensions after long and faith- 
ful service and on certain occasions, where the directors might 
consider it proper, to the families of the men who were deceased. 
The resolution was seconded by J. P. Morgan. 
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POWERFUL RADIAL DRILL FOR HIGH SPEED WORK 


The specific field for drilling machines has formerly been the 
drilling and boring of holes of comparatively small diameters, 
but the steady development of this tool has resulted in the ream- 
ing and tapping of holes being added to the work of the drill, 
and by means of special tools and fixtures much work formerly 
done on the lathe is now being performed on the drill press. Ав 
a manufacturing tool the latter is steadily growing in favor, due 
to its simplicity, the readiness with which it can be gauged, and 
its comparatively low cost. 

The machine herein illustrated represents the new radial drill, 
built by the Fosdick Machine Tool Co. of Cincinnati, O., which 


tapping attachment, fitted with large clutches which are provided 
with adjusting screws to take up the wear. 

When the machine is fitted with the spced box eighteen spindle 
speeds, ranging from 16 to 360 revolutions per minute, are obtain- 
able, and when fitted with cone pulleys there are twelve speeds. 
The spindle is made of crucible steel, accurately ground, and 
is fitted with а No. 5 Morse taper. The feed box is of the 
maker's well-known tumbler gear design, and permits eight 
changes of feed, ranging from .007 to .064 in. per revolution of 
the spindle. As the efficiency of a tool of this class depends very 
largely upon the convenience of manipulation, special attention to 
the location. and arrangement of the operating levers is given. 
All feeds are instantly available while the machine is working by 
means of one lever. The quick return has also been redesigned 
to meet the modern demands of high speed drilling. 

AM journals throughout the machine are large, bronze bushed, 
and with ample means for oiling. The gears are of steel, of such 
pitch and face as to insure long life under heavy working loads, 
The base is of massive construction and is provided with large T 
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УЕКУ POWERFUL RADIAL DRILL BUILT BY THE FOSDICK MACHINE TOOL CO. 


has been designed in 4, 5 and 6 ft. sizes for use of high speed 
steels, and which embody every feature to be found on an up-to- 
date drill. The machine is the standard of the makers, and is of 
the box column type which has proved its superiority in strength 
of other designs. 


It will be noted that the arm is of the massive pipe section 
construction, the weight of which is carried on a heavy ball 
bearing, thus insuring easy rotation in the trunnions. The head 
is of simple construction, and has a long bearing on the arm. 
The back gears are located in the head, which permits of short 
and heavy shafts, very essential for modern high speed drilling. 
They furnish three changes of speed, and can be engaged or dis- 
engaged while the machine is in motion. The reverse functions 
are also operated from the front of the head, and are of the well- 
known toggle joint type, and will transmit the full power put in 
the machine at the lowest speeds. At the back of the head is the 


slots, as is also the box table. These machines can be arranged 
for variable speed motor drive or constant speed motor drive 
through cone pulley or speed box. 


Tur Момоклп, Car running between Bartow and City Island, 
New York, which met with an accident on the first day of its 
operation three months ago, has been rebuilt, and the road which 
has becn carrying passengers experimentally for some weeks, 
hopes shortly to commence regular service under a new franchise. 


Recorp Солт, TONNAGE ON THE GREAT Lakes.—The highest coal 
tonnage record ever made in lake shipments will be broken this 
year. Officials of the coal companies in the Pittsburg district, 
which are heavy lake shippers, estimate that the 1909 movement 
for Northwest ports will be exceeded by 3,000,000 tons. 
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IMPROVED STAYBOLT CONDITIONS 


During the last six years under the increasing use of the 
flexible staybolt, marked advancement has been made in the 
methods of staying to afford a less rigid construction in locomo- 
tive firebox assemblage. Тһе practice in vogue in which the 
flexible staybolt is used in localities of greatest sheet expan- 
sion, point conclusively to the fact that not only is the breakage 
of staybolts reduced, compared to the use of the rigid staybolt, 
but in many instances it is practically eliminated, and side sheet 
cracking and rivet seam leaking is less frequent, demonstrating 
the advisability of providing suitable means to allow the heat- 
absorbing surfaces of the locomotive fireboxes to expand under 
less restraint than that afforded by the method of rigid staying. 
The expansion and contraction of the firebox sheets as well as 
the expansion of the outer shell of boiler, differ not so much 
in their relative course of extension wlien under temperatures 


of working pressures, as during the period of firing up, when 
from the cold to the hot state of boiler, the differences in the 
amount of expansion is sufficient to seriously strain all parts 
rigidly connected subjected as they are to excess stresses, due 
to inequalities of sheet expansion. 

The continual deterioration and consequent destruction of all 
materials involved in firebox assemblage, resulting in stay- 
bolts breaking, fire sheets distorting and cracking, and rivet 
seams leaking is due largely to rigid construction, as the strains 
induced by the stress of unequal expansion of sheets rigidly 
stayed, is too severe to warrant safe conclusions, and although 
quality of material is an essential safeguard in all cases of 
boiler construction, it fails, however, to cope with the alter- 
nating stress due to expansion in the locomotive firebox type of 
boiler, where the inequalities of sheet expansion are so severe 
under varying temperatures of boiler operation, that unless 
mechanical means are provided to accommodate the relative 
expansion of plates, destruction of material will result by rea- 
son of the resulting strains not calculated for. Тһе use of the 
rigid staybolt for locomotive firebox construction in high pres- 
sure service, where sheet arcas and heat-absorbing surfaces are 
subject to considerable expansion by reason of large dimensions 
and high temperatures, operates to restrict the natural course 
of the relative sheet expansion, especially in localities far re- 
moved {гот the neutral point in the firebox assemblage. 

Flexible staybolts of various designs have been used to some 
extent for the past fifteen years, but little or no attention was 
given to them generally, by reason of faulty design and weak 
construction to meet satisfactorily the full requirements of fire- 
box practice and service operation. Experiments, however, nat- 
uraly led to modifications and the Tate flexible staybolt, 
which was brought to the attention of the railway world six 
years ago, has done more to establish the merits of the flexible 
staybolt and advance the methods of locomotive firebox staying 
to obtain satisfactory service results, than any other means 
known to former practice. 

The Flannery Bolt Co., of Pittsburgh, manufacturers of the 
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Tate flexible staybolt, has recently made a large addition to 
its factory to enable it to meet the increasing demand. 
The whole plant has been remodeled to more systematically 
handle all parts, and the several departments are driven by 
electric motors, divided into units, and most of the machine 
operations are done automatically, the forge department being 
most excellently equipped for the special work outlined. 


WHEELING Locomotives.—In some of the shops with longitudi- 
nal pits it is sometimes impossible to clear the space reserved 
for wheeling the outgoing locomotives at the time when they are 
ready to be put on their wheels. In one shop this difficulty was 
avoided by clearing a space on the floor alongside the locomotive 
to be wheeled and set the wheels properly spaced and blocked 
just opposite their respective pedestals. The locomotive was then 
lifted by the crane and swung over and set down upon the wheels 
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far enough to permit a bar being slipped beneath the rims and 
across the top of the frame, but still without letting the weight 
of the boilers and frame rest on the axles. The blocking is then 
removed and the locomotive with its wheels suspended in this 
manner is set down upon the pit in the regular manner. The 
rods and piping can then be put up and other finishing work 
proceeded with until the space near the exit door is clear. 


STANDARD ЗАЕЕТУ APPLIANCES.—The Interstate Commerce 
Commission, on October 15th, issued its order for the uniform 
standards for the equipment of cars and locomotives with safety 
appliances, in accordance with the agreement already announced. 
This order applies only to new equipment. The commission 
states its intention to devise some plan regarding existing cars, 
which will not be burdensome. Secretary Moseley has been seri- 
ously ill since the day of the agreement regarding standards. 


PresIpENT JAMES Т. HARAHAN, Of the Illinois Central Rail- 
road, has confirmed the reports of his prospective retirement, 
naming January 12, 1011, as the date. “It is true,” he says, “that 
on January 12 І shall have reached the age of seventy years and 
shall be retired automatically as presidert, according to the rules 
of our pension system.” 


New STEEL Cars FOR THE LEHIGH VALLEY.—An order for 
forty all-steel vestibule passenger coaches has been placed with 
the Pullman Company by the Lehigh Valley Railroad. They 
are to be delivered in March and April of next year and will 
be put into service at once. In addition to these coaches, the 
Lehigh Valley has ordered from the Pullman Company two 
combination baggage-library-buffet cars, each 75 feet long and 
containing chairs for 23 passengers. ‘These have all the ap- 
pointments of the most modern car of that type, and. like the 
coaches, are steel throughout. It is announced that in the fu- 
ture the Lehigh Valley Railroad will follow the policy of haw- 
ing all its new passenger cars of fireproof construction. 
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THE LATEST DEVELOPMENT IN ENGINE AND MOTOR 
DRIVEN LATHES 


The exacting requirements of modern lathe construction have 
been well met in the two fine examples of engine and motor 
drives, which in sizes 14, 16 and 18 in. for the former, and 20, 24, 
27, 30 and 36 in. for the latter, are the latest out- 
put in that line of the American Tool Works Co., 
Cincinnati, O. It would be, in fact, difficult to 
find a design which so adequately combines the 
necessary elements of heaviness and rigidity, and 
where the deflection of the bed, due to its own 
weight and the pressure vf the cut, has been con- 
fined within such narrow and well designed limits 
that it need not be considered. 

Despite the unusual strength, which is so plainly 
in evidence, these lathes present a remarkably 
clean-cut and finished appearance, which has been 
largely secured through an elimination of surplus 
stock where not required, and by augmenting the 
proportions of the parts where stresses are most 
in evidence. It has thus been possible to produce 
a very handsome and substantial tool, embodying 
unmistakable unbreakable features in connection 
with parts where failures usually occur, and with 


Tool Works Co.’s plain radial drills. Another prominent and 
much to be commended feature is the extreme simplicity of this 
head, there being only six gears to produce the mechanical speed 
changes. | 

The same feature of simplicity applies to the counter shaft, 
which is regularly furnished with these lathes, and which affords 


RIGID AND POWERFUL MOTOR DRIVEN LATHE. 


two forward and one reverse, or three forward speeds. The 
construction of the driving pulley in the engine lathe is of 
interest. It is of large diameter with wide face, and rotates on a 
massive bronze bushed steel sleeve, which absorbs all shocks and 
strains. This pulley is self-oiling, the hub forming a retainer 
for the lubricant, which is fed to the shaft through felt wipers. 


TYPE OF COUNTERSHAFT USED WITH THE ENGINE DRIVEN LATHE 


a capacity for continuous hard service at high speeds and heavy 
feeds. 

Several details of these modern geared head lathes merit a 
careful study, as representative of the highest present day devel- 
opment іп machine tool design. One of the most important in 
this connection is that the frictions used in the geared head are 
of the manufacturer's double band type, the same as those which 
have accomplished such remarkable results with the American 
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ARRANGEMENT OF GEARS IN THE HEAD. 


This has proved to be an exceptionally excellent point, and has 
given general satisfaction. 

Motor drive may be readily secured from the belt-driven ma- 
chine at any time by removing the single pulley, mounting any 
type of variable speed motor on the flat place provided on the 
headstock, and connecting the motor to the driving shaft of the 
head through spur gearing. А motor may also be placed at the 
rear of the machine and connected to the driving shaft by either 
silent chain or belt. 

The larger motor driven lathe, 36 inch size, is of particular 
interest at this time when independent motor drive is being so 
generally applied to machine tools. To secure the proper spindle 
speeds for an electrically driven lathe, the most practical and 
economical method is to supplement the fundamental mechanical 
speed changes through convenient levers, with electric speed 
changes, advancing and receding by small increments at the will 
of the operator through a motor controller handle conveniently 
located. The controller handle in this ds?sign is located on the 
right end of the carriage, where it is always convenient for start- 
ing, stopping or reversing the motor speeds. A speed index plate 
shows the maximum and minimum spindle speed for each of the 
four mechanical speeds in the headstock, in connection with 
motor speeds, and indicates the positions of the two levers on 
the headstock for each mechanical speed change. 

АП gears on these lathes are cut from the solid with special 
cutters, and are of coarse pitch and wide face. Steel gears are 
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liberally distributed throughout the machines where found neces- 
sary. Journals for spindle bearings are of bronze, and all gears 
are neatly covered. Rapid change gear mechanism provides a 
wide range of change for feeding and screw cutting, instantly 
available without the removal of a gear. Тһе аргоп is "fool 
proof,” it being impossible to simultanecusly engage the feeds 
through the rod or screw. These lathes are built in even lengths 
of bed to any desired length. 


SELF CLEARING SHALLOW ASH PAN 


PENNSYLVANIA RAILROAD. 


Іт addition to the ash pan designed by H. A. Hoke, assistant 
engineer of the Pennsylvania Railroad, to meet the requirements 
of the Federal laws, and which has been described and illustrated 
in this journal,* a patent has been granted to Mr. Hoke on one 
of another design, which is particularilv applicable to locomo- 
tives requiring a shallow ash pan low down and between the 
The new pan, herein illustrated, has been applied to 


frames. 
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sion resisting qualities and working qualities; a material with 
which to combat and overcome the ever increasing prejudice 
against sheet metal for building purposes, a prejudice which has 
of late years been steadily increasing due to the unsatisfactory 
lasting qualities of a large majority of the materials which are 
now on the market. , 

The requirements have been successfully attained by the Stark 
Rolling Mill Co., of Canton, O., іп its Toncan metal, the devel- 
opment of which had for guidance the methods of the old time 
ironmasters in the production of corrosion resisting material. 
It is an indisputable fact that this quality of the early sheets 
were due entirely to their uniformity or homogeneity, which 
was made possible through the proper selection of raw materials 
through the principle involved in their handling and through the 
care and attention with which the iron was made. Plenty of time 
was given the raw materials while in the furnace to eliminate any 
excess foreign impurities present and to properly combine those 
remaining, and also by handling the iron after it came from the 
furnace in such a manner that segregation did not take place 
during the reheating or working up processes. 

Toncan Metal is classed as a metal rather than as iron or 
steel; because while it has corrosion resisting qualities equal to the 


SELF-CLEARING ТҮРЕ OF SHALLOW ASH PAN—PENNSYLVANIA RAILROAD 


several hundred engines of the Pennsylvania Railroad, replacing 
the original arrangement which embodied a solid bottom and 
front and back doors through which the ashes were raked. 

The drawing very clearly indicates the construction of the new 
pan which possesses the commendable fcature of great simplicity 
with a minimum maintenance cost. With the exception of the 
dumping feature it follows the general design of the original 
pan, in fact it has been found thoroughly possible to rebuild the 
latter in this new form. The front and back doors have been 
replaced with netting, and the former solid bottoms with cast 
iron doors. It will be noted that these doors are supported on 
trunnions which are eccentrically located. These are journaled 
in the sides of the pan body, and are operated by levers extend- 
ing to one side of the firebox. When convenient, the doors may 
be connected to one operating lever. 

On account of the eccentric locking the operation of the doors, 
even when the pan is full, has been found comparatively easy, 
and the design in general gives very satisfactory results on the 
class of equipment where used. 


A NEW CORROSION RESISTING METAL 


Of the many subjects which are of interest to the sheet metal 
worker and the user of sheets there is none of such vital import- 
ance as the subject of corrosion. Manufacturers of sheets for 
a considerable time have been carrying on a series of exhaustive 
tests and experiments to produce a material which would be 
reasonable in price, meet all requirements, both as regards corro- 


* See AMERICAN ENGINEER, October, 1910, page 407. 


old time iron, it also combined many characteristics of the highest 
grade mild open hearth steel, making it the ideal material 
with which to meet all requirements of modern sheet metal prac- 
tice, in that it will not only withstand corrosion, but also the 
strains and stresses of shaping and forming without fracturing. 


уд 


INDIANAPOLIS RAILWAY AND MECHANICAL CLuB,—This is the 
name of a new organization of mechanical men connected with 
the railways operating in the vicinity of Indianapolis, Ind. At 
the organization meeting, held September 14, the following offi- 
cers were elected: President, F. C. Pickard, master mechanic, 
C., Н. & D.; vice-president, С. М. Stark, general foreman, In- 
diana Southern; secretary, B. S. Downey, chief clerk to master 
mechanic, C., H. & D. 


Car HEATING IN THE PENNSYLVANIA ELECTRIFIED ZoNE.—For 
use during the cold weather when the trains of the Pennsylvania 
Railroad entering the New York station through the electrified 
tunnel zone are disconnected from their steam locomotives and 
taken across the Jersey meadows and through the tunnels by 
electric locomotives, steam generated in electric boilers will be 
used to maintain the temperature in the cars and keep the train 
connections from freezing. These boilers, which will utilize 
the 600-уо! direct current from the third rail, are capable of 
generating steam at a pressure of 80 lb. 


More THAN 1,000,000 Tons or Ікох Ore has been shipped from 
Bell Island mines, Newfoundland, this year by the Dominion 
Steel Corporation and the Nova Scotia Steel & Coal Company. 
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SHOP WATCHMEN 


The position of a watchman about railroad shops is one not 
ordinarily associated with much importance, therefore it is inter- 
esting to note the development which the Lake Shore and Michi- 
gan Southern has attained in connection with this particular 
classification of labor. In the organization of its motive power 
department,* the duties of watchmen have been arranged and 
systematized to such a thorough degree, that inst.ad of the 
sinecure which the job ordinarily implies, the company has the 
services of trained and trustworthy men for work which is ordi- 
пагу characterized by laxity or even non-observanc?. 

For instance, the chief watchman is practically in charge of 
an intelligence office. He telephones to and calls men from the 
shops іп the instance of sickness or death at home; directs 
strangers through the plant when they come with the proper 
permit; receives hourly reports from the various subordinate 
watchmen scattered throughout the various departments; and 
last, but not least, conducts an employment bureau. 

This last detail is quite interesting, as the hiring of all labor 
is largely under control of the chief watchman's office. Each 
foreman sends a daily notification of his particular needs, and 
as applicants present themselves they are questioned regarding 
their experience, ability and age, and if thought to be acceptable 
are sent under the conduct of a watchman to the foreman hand- 
ling their particular line of work. И will be recailed in this 
connection that a great many shops in this country can be 
entered almost at will, and that many foremen with their valu- 
able time fully occupied are compelled to waste no inconsider- 
able part of it discussing with obviously unsuitable labor which 
should have had a preliminary weeding out at the shop gate. 

The subordinate watchmen have routine duties süfficient to 
occupy them throughout their night or day trick, but not so 
exacting as to prevent them from taking the necessary time to 
study a condition which might be improved to thc company's 
benefit In particular they are charged to take every possible 
precaution against fire. There are 102 fire alarm stations in the 
Collinwood shop, 43 fire hose stations, and 49 fire hose reels, 
all of which are carefully examined every day and receive a 
general inspection by the watchmen every week, each inspection 
being a matter of record. 

As would naturally be expected in this complete organization, 
each watchman's report of his trick concisely portray the condi- 
tions. These are made on a standard form, which in addition 
to the fire protection mentioned, provide for reporting lights out 
of order, leaky steam and water pipes, and a space ‘п which to 
cite conditions not enumerated, such as accumulations of dirt, 
broken window glass and doors, and in fact anything which 
might appeal to the watchman as implying laxity or deteriora- 
tion. The night men use the clock system, ringinz at hourly 
intervals, while the day men are in constant communication 
with the chief watchman's office by telephone, advising him of 
their movement, and reporting anything which reqvires imme- 
diate attention. 

Making what may be called a real job of one in which the 
duties are generally regarded as perfunctory has accompanied 
the putting into operation of a few of the modern large plants, 
principally Collinwood and Angus, and its success is such that 
it merits careful consideration. Heretofore much of the im- 
portant work which now devolves upon the watchmen was sup- 
posedly looked after by the several foremen, and many of us 
are well aware how it was usually slighted, because each fore- 
man had his time fully occupied in securing the output of his 
shop. 

The larger railroad terminals include shops which have grown 
to cover many acres, and their careful policing, both within and 
without, is an essential detail which this admirable system ap- 
pears to satisfactorily solve. 


Tue Drergorr River TuNNEL of the Michigan Central Rail- 
road was opened to regular passenger service October 16. 


* See AMERICAN ENciNEER, December, 1908, page 153. 


FLANGE UNIONS WITHOUT PACKING 


The distinguishing features of the flange union manufactured 
by the Jefferson Union Co, of Lexington, Маз$., are the loose 
collar and the spherical brass to iron seat which requires no 
packing. The loose collar permits the opposing members of the 
union to be screwed on the pipe to just the proper position with- 
out the necessity of bringing the bolt holes directly opposite. 
The collar can then be turned around until the bolt holes are in 
line. It will be noted that the two end members are made hex: 
agonal in shape so that they can be readily grasped with any kind 
of wrench. 

The most interesting detail is perhaps the construction of the 
gasketless seat. Both the convex and concave members are 
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spherically ground to a perfect fit, so that по matter at what 
angle the connection is made a tight joint will be secured and the 
pressure in drawing up the union will be at all times normal. 
In the concave face a narrow channel is cut and a ring of drawn 
brass tubing is so firmly embedded that it becomes practically one 
piece with the iron. This brass ring projects slightly above the 
surface of the iron and is ground to fit the convex face of the 
opposing member. This brass-to-iron joint is non-corrosive, 
and a fitting may be set up and taken apart and reset again any 
number of times without injury. 

The union illustrated here will successfully hold pressures to 
300 pounds. Two heavier fittings are made, styles "D" and “E,” 
both of which are heavily bolted and guaranteed to stand a work- 
ing pressure of 3,000 pounds per square inch. 


A КАаимлу то Hupson Bay.—It is said that at a conference 
between W. Mackenzie, D. D. Mann and W. H. Moore, of the 
Canadian Northern Ry., and the Minister of Railways, at Ot- 
tawa, September 23, the question of the railway from The Pas, 
Sask, to Hudson Bay was under discussion. Press reports 
state that a proposal for the leasing of the line, when built by 
the Dominion Government, to the Canadian Northern Ry. on an 
agreement similar to that with the G. T. Pacific Ry., for the 
operation of the National Transcontinental Ry., Eastern Division, 
was proposed, but the Minister of Railways said there was noth- 
ing of a definite character suggested or considered in regard to 
the line. 


THE VOLATILE MATTER oF Coat is the title of the first bul 
letin to be issued by the new Federal Bureau of Mines. The 
authors, Horace C. Porter and Е. К. Ovitz, conducted their 
investigations at the Pittsburg station while it was under the 
Technologic branch of the Geological Survey, the work being a 
continuation of the fuel investigations begun several years ago 
at the Louisiana Purchase Exposition, St. Louis, Mo. The 
bulletin will be of interest to fuel engineers, designers and 
builders of gas producers, gas and coke manufacturers, super- 
intendents of power plants, railway master mechanics and those 
engaged in the suppression of smoke. It may be obtained by 
applying to the Director of the Bureau of Mines, Washington, 
D.C 
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POWERFUL VERTICAL MILLING MACHINE 


The extensive and growing use of milling machines in rail- 
road shops has resulted in a striking development of this com- 
prehensive tool, as well as an enlargement of its scope of use- 
fulness rather startling to contemplate when contrasted with its 
rather limited field of only а few years ago. Іп particular 
heavy milling operations are now undertaken on such a scale 
that the production of а tool to meet (һе exacting requirements 
presents a most interesting problem in machine design. 

A new design of vertical milling machine of exceptionally 
rigid construction throughout, manufactured by the Norton 
Machine Tool Works Co, Inc., Philadeiphia, Pa., is shown in 


VERTICAL MILLING MACHINE OF GREAT POWER 


the accompanying illustration, and embodies features which are 
a radical departure from any existing bevel or spur driven 
machines. 

The spindle is 638 in. dia. in the main bearing, which is bronzed 
bushed and capped, and is 21% in. long. Тһе driving worm 
wheel is of very large diameter, and hes a bronze ring with 
teeth of steep lead. Тһе sleeve is cast solid and revolves in a 
bushed capped bearing, which is bolted to the top of the frame 
to permit of adjustment should it ever be required to main- 
tain alignment, if the wear has to be compensated for. Тһе 
maximum distance from the end of the spindle, which is made 
to rotate with the sleeve by means of a double key way, to the 
table is 22 in.; length of in and out feed, 33 in.; length of cross 
feed, 33 in., and distance from center of spindle to upright is 
34% in. The extreme height of the spindle in its highest posi- 
tion is 12 ft. 6 in. A notable feature in connection with the 
top of the spindle provides a simple design for the attachment 
of the swinging crane, and also protects the top of the spindle 
and the driving mechanism from dirt. Тһе spindle saddle is 
counterweighted; it has square lock gibbed bearings on the 
upright and adjustments are made by means of taper shoes. 

The drive is taken from a General Electric D L C 50, 220 
volt, 30 h. p. motor, having a speed of from 400 to 1,200 r. p. m. 
through а 7-in. belt to the pulley which revolves on the finished 
end of the bearing in order to give a larger substantial] wearing 


surface. The rotation of the shaft is obtained by keying a large 
washer on to the shaft which has a broad face key extension 
fitting into a corresponding slot in the cnd of the pulley hub. 
The driving worm is of hardened steel fitted with roller thrust 
bearings, both of which are bushed and capped. Тһе driving 
worm and worm wheel are entirely encased, permitting continual 
lubrication. 

Motion for the feed is taken from the intermediate shaft 
pulley to the two step cone, to which іс attached a four step 
cone of smaller diameter, which is belted to one of equal 
proportions below. The illustration indicates very clearly the 
arrangement of these parts. It will be noted that the motion 
is further transmitted through the large gear, which rotates 
freely on the horizontal driving shaft and feed can only be 
obtained by the engagement of the adjacent lever. When this 
latter is in its opposite position fast traverse is available. The 
feed and fast power motion are further: carried through the 
double train of bevel gears giving reverse to both motions for 
the circular, in and out, and cross movements. All gears on 
this machine are of steel or bronze, «nd all movements аге 
clutched. 

The circular table which is 60 in. in diameter over the “T” 
slots, and of very heavy construction, is entirely surrounded 
by an oil pan and has an exceptionally large central bearing in 
the table saddle. This machine is particularly intended for loco- 
motive work, permitting the heaviest possible cuts, and the in- 
tention in the design is to secure as efficient results as can pos- 
sibly be obtained from this company’s plainer type machines, on 
which they are already removing one cubic inch of metal per 
h. p. The machine occupies a floor space of about 12 ft. 2 in. 
by 8 ft. 5 in., with an extension of 5 ft. in the rear when аг. 
ranged for motor drive. 


THE PENNSYLVANIA RAILROAD Company has for many years 
past, as a result of its operations, realized a substantial surplus 
in each year over and above the amount required to enable it 
to meet its interest charges and pay moderate dividends on its 
stock to its stockholders. This surplus has varied in amount 
from year to year. For the last ten years the average has been 
about $12,000,000 a year, practically all of which has been ex- 
pended on the property for the purpose of enabling the company 
to conduct its operations more safely, more efficiently and more 
cheaply —President McCrea before the Interstate Commerce 
Commission. 


New PASSENGER Depot For SACRAMENTO.—The Southern Pa- 
cific has appropriated $400,000 with which to erect a new passen- 
ger depot in Sacramento, Cal., next year as soon as the new 
bridge now under construction across th» Sacramento River is 
completed. In addition to the cost of construction the final price 
will be run up to $500,000 because of the furniture and elaborate 
finishings, which will make the structure one of the finest stations 
on the coast. 


THE HARRIMAN Lines spend very large sums on repairs of 
equipment and keep their equipment in correspondingly good 
condition. During 1910 there was a net increase of 46 locomo- 
tives in service, 114 passenger train cars and a decrease of 421 
freight train cars in service. On June 30 there were 28.93 per 
cent. of the locomotives in service in thorough order; 41.71 per 
cent. in good order; 18.34 per cent. requiring repairs, and 11.02 
per cent. in shop. 


STEAMSHIP TERMINAL АТ Montauk.—Last month the trans- 
portation world was enlivened by a report to the effect that 
plans were in negotiation Бу. the White Star Line which, if car- 
ried through, would make Montauk Point, one of the most East- 
ern points of Long Island, the American terminal for the great 
steamships. 
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NEUTRALIZATION OF STRESSES ІМ LOCOMOTIVE 
FIREBOXES 


The long continued debate of many years between mechanics 
in general, in which the rigid staybolt and its constant breakage 
formed the basis of the discussion, served to establish the supe- 
rior advantages possessed by the flexible stay, but the principal 
point—too rigid boiler contruction—which is probably the real 
cause for so many staybolt failures, has been largely overlooked 
-or lightly touched upon. 

It is an unquestioned fact that rigid construction is largely, if 
not entirely, responsible for leaking rivet seams, firebox sheets 
distorting and cracking, broken bolts, and continued deterioration 
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circles the tubes, it will be seen that the tube sheets (R) are 
stronger for carrying the tubes and more flexible for allowing 
their expansion en masse. Ав the expansion of the tubes is in 
the direction of the firebox tube sheet, the front tube sheet is 
formed to take care of vertical or horizontal spring at (Н), 
which will not allow the corrugation (P) to come in contact 
with the boiler sheet (S). The expansion of the tubes coming 
from the front to the firebox tube plate 1$ released by the spring 
in corrugation, as in the expansion of the firebox, which would 
come towards it if not neutralized by formation between each 
row of staybolts. 


The tension on the mud ring side of the throat sheet will be 
released to some extent by the spring of the corrugation at the 
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FLEXIBLE CONSTRUCTION OF LOCOMOTIVE FIREBOXES AND TUBE SHEETS 


of all materials involved in firebox assemblage. The introduction 
of the flexible staybolt has, of course, done much to right the 
abnormal conditions which formerly prevailed in connection with 
the maintenance of fireboxes in service, but its success has not 
prevented a consistent effort on the part of designers to elimi- 
nate the real troublesome feature of rigidity. Toward the attain- 
ment of this much-to-be-desired end many devices have been 
evolved in this and other countries, but, with few exceptions, 
including that herein illustrated, all were lacking in practical 
value, and interesting only through novelty in design. The Wood 
firebox and tube plate arrangement, however, embodies a com- 
mon sense and practical arrangement, to which the drawing con- 
vincingly attests. 

It may be briefly mentioned that in referring to this drawing 
the capital letters marked thereon, with the exception of (“Р”) 
("R") and ("S") indicate the points where expansion and 
contraction are provided for and neutralized in this form of fire- 
box and tube plates. Тһе letters (Е) and (С) refer to 
formation of corrugation where expansion takes place. Тһе 
sections of this character have a corresponding deflection, which 
is sufficient to equalize the tension on the stays. 

These various points so indicated are worthy of very careful 
study. They were determined following the results of a long 
series of experiments and research into the distribution of 
stresses, and their formation is intended to serve as a compen- 
sating feature for all deformations which must ensue under the 
ordinary construction. For instance, the arrangement of the 
tube sheets in the Wood boiler is particularly appealing in that 
the trouble experienced in regular firebox tube sheets, in extend- 
ing the tube sheet upwards over the crown sheet, and which is 
attributed to expanding the tubes from time to time, could not 
possibly take place, in this design, in the section marked (C) 
(D) and (E). The extension of the tube sheet at (C) upwards, 
through the action of the expander, must necessarily be released 
by the spring of the corrugation marked (P). 

From the front tube sheet and firebox tube sheet, each of 
which have thc same leverage on each corrugation which en- 


front (L), directly above the throat sheet (M). This has proved 
itself by allowing the stays on the throat sheet to remain tight 
and with none broken or leaky after a service of nearly two 
years оп the road. The mud ring on the sides and front by this 
formation is practically free from the expansion pull towards 
the firebox tube sheet, whereas if they were not in this forma- 
tion and straight sheets had been used, the pull would be іп 
direct lines from the mud ring towards the firebox tube sheet, 
which is the hottest part of the firebox. Attention is called to 
the back head of the firebox being connected by formation 
marked (I) and (J), encircling the сгоу/п and side of the йге- 
box tube sheet so that the expansion and contraction may be 
neutralized between the points (А), (Bò, (C), (D) and (Е). 

There can be no question but that a firebox in one sheet, as 
realized in this construction, is better tor neutralizing strains 
than one made with three sheets. The ñrebox in this latter and 
usual arrangement must necessarily have a riveted seam on the 
Joint at each side, which prevents the strains from being neutral- 
ized through the strength of the riveted seam, which virtually 
acts as a longitudinal stay between the firebox flue sheet and the 
back firebox sheet. 


One Мах Locomotives IN Swepen.—The Swedish State rail- 
ways are at present contemplating the adoption of a one-man 
locomotive for distances with a limited Ісса! traffic, and а com- 
mencement has already been made over the Orebro-Adolfsberg 
line. The name, one-man locomotive is, in a way, a misnomer, 
inasmuch as the driver is not meant to manage the locomotive 
entirely alone, but the fireman has also to act as guard, collect 
tickets, etc., or the guard undertakes the duties of fireman, which- 
ever way one may choose to put it; The Swedish State railways 
have bought ten locomotives with this service in view. Thi: 
method has been used in other countries, more especially in Ger- 
many, for some time and with satisfactory results. 
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A SMALL PLANER WHICH CAN BE ADAPTED TO A 
WIDE RANGE OF REPAIR WORK 


Although a considerable amount of work, which up to a few 
years ago was always handled by a planer or shaper, has been 
turned over to the milling machine, there is still much remaining 
which needs to be performed on those two tools. This particu- 
larly applies to certain features of railroad shop repair work 
where a small and compact planer becomes an indispensable tool 
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for the replaning of shoes and wedges, engine truck boxes, 
crosshead gibs, guide bars and even driving boxes. Two or 
more such tools will generally be found as an accompaniment to 
the machine shop of the most recent plants. 

A design well adapted for these requirements is the new 16 in. 
by 16 in. by 3 ft. planer by Schneider and Goosmann, of Cincin- 
nati, O., herein illustrated. It is а well proportioned and sub- 
stantially built machine which can be run profitably on a wide 
range of work which would entail a loss of time and needless 
waste of power if assigned to the larger machines. 

The table measures 3 ft. inside the scrap pockets and has a 
steel rack 4 ft. long, thereby allowing work longer than 3 ft. to 
be planed if necessary. A clamping device is also provided to 
prevent the table from lifting when planing extreme lengths. 
These clamps are located on the inside of the bed, at the center, 
and bear upon grooves cut in the table just above the V’s. The 
T slots are cut from the solid and four rows of holes are drilled 
and reamed for 58 in. studs. 

The belt shifting mechanism moves one belt entirely off the 
tight pulley before commencing to move the other on. A safety 
plunger is provided to prevent the accidental starting of the 
planer when the driving belts are running on the loose pulleys. 
The ratio of belt speed to cutting speed is 32 to г. Width of 
belts 114 in. The countershaft has tight and loose pulleys 6 in. 
diameter by 25% in. face. The fly wheel is 11 in. in diameter and 
acts as a reversing pulley; the other pulley is 5 in. diameter. 
All parts of the machine are well finished. The shafts are made 
of high grade machinery steel. The head and cross rail, as well 
as the housings, are exceptionally strong, and have wide sur- 
faces, all scraped to a fine bearing. The saddle is graduated 


and the tool slide has an exceptionally long range and has a 
micrometer dial on the feed screw. The weight of the planer 
complete with countershaft and wrenches is about 1,150 lbs. 


TWENTY-SIX INCH TRIPLE GEARED SHAPER 


Prominent among the very interesting new machine tools 
which have been lately brought out is the new 26 in. triple geared 
shaper, by the John Steptoe Shaper Co., of Cincinnati, O. This 
tool was designed to meet the most exacting requirements which 
can be imposed upon a shaper, and it embodies many distinctive 
points of merit which invite attention. 

For instance, the ram is driven by two rack gears of large 
diameter, and the rack is cut from solid steel, thereby avoiding 
the excessive jarring at each end of the stroke, and giving an 
even pushing strain on both gears. Тһе use of two gears per- 
mits the passing of bars through an opening in the top of the 
column for key seating, which cannot be done where only one 
large gear is used. 

The vise has a graduated swivel base, which is turned at any 
angle to thirty degrees, so that it can be easily read by the oper- 
ator. The upper jaw of the vise grips firmly around the lower 
Jaw, thereby preventing the upper jaw from raising when the 
work is being tightened in the vise. Two additional clamping 


bolts are provided which project through the upper jaw of the 
vise, and which can be fastened where extreme accuracy is 


necessary, as they will overcome the tendency of the upper jaw 
to raise when the work is being fastened. Тһе head can be very 
quickly loosened and swiveled to any angle by pushing the lever 
at the back of the head, and can again be instantly fastened by 
pulling the lever toward the operator. 

This machine is geared at the rate of about 42 to r, and is 
made to take very heavy cuts with high speed steel. The column, 
ram and base are very heavily ribbed aiid braced and all bear- 
ings are of the most substantial dimensions. "Those of the shaft 
in the column are bushed with cast iron, and have ring oilers, 
and the shafts are turned with spiral oil grooves to insure the 
proper distribution of oil over the entire bearing. АП wearing 
surfaces are provided with flat gibs, and the screws for adjusting 
the gib in the ram and hasp slide have lock nuts to prevent their 
moving. Тһе lead screw and hasp slide screw are provided 
with hand wheels, which will be found very’ convenient 
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THE TRAINING ОЕ APPRENTICES 


| CANADIAN RAILWAY CLUB. 

At the October meeting P. McLaren, machinery expert of the 
Grand Trunk Railway, presented a paper, entitled, “Some 
Thoughts on the Training of Apprentices." The author has had 
considerable experience in this line of work and gave some 
very interesting opinions on the method of properly handling it. 
He does not believe that compulsory education right through is 
the proper method. Не does, however, believe in making at- 
tendance at the classes for the first year compulsory and allow- 
ing those to drop out who apparently do not have the necessary 
mental equipment for future progress, still allowing them, how- 
ever, to continue with their shop work. He recommended hold- 
ing all classes in the day time. The paper included a brief out- 
line of the proper course of progress for an apprentice, and also 
briefly outlined the scheme followed on the Grand Trunk 
Railway. 

The paper was discussed by Mr. Powell, who took issue with 
the author on a nuniber of features. Н. Martin Gower, super- 
intendent of apprentices on the Canadian Pacific Railway, after 
complimenting the paper most highly, stated that he believed that 
the most important training a boy should receive is the develop- 
ment of character, then common sense and lastly knowledge of 
skill in his trade. 

Following this a number of members took occasion to discuss 
the subject and considerable information concerning the appren- 
tice work in foreign countries was brought out. H. Lacey John- 
son evinced great interest in the subject and spoke at some 
length in favor of the work now being done along these lines. 


TERNER 


AN OFFICIAL’S RELATION TO HIS MEN 


NORTHERN RAILWAY CLUB. 


At the October meeting, Thomas Owens, superintendent of the 
Duluth & Iron Range Railroad, Two Harbors, Mich., presented 
an interesting paper discussing the features of an official which 
made him successful and popular. He drew attention to the 
many small things, usually unimportant in themselves, which 


often resulted in the failure of a man in an official capacity who . 


apparently was particularly well suited for the work. Тһе paper 
might be summed up in the recommendation to those occupying 
official! positions for the close study and practice of the follow- 
ing qualities: justice, tact, kindness and decision. 


FLUE FAILURES 


WESTERN RAILWAY CLUB. 

J. W. Kelley, foreman boiler maker, Chicago & Northwestern 
Railway, presented at the November meeting of this club the 
most interesting and valuable paper on the above subject in 
which he pointed out the causes of many of the flue failures, 
some of which have been largely overlooked, and explained a 
number of methods that had been tried in his shop to overcome 
these difficulties and the success that had been attained. This 


paper is too valuable and extensive to be fully reviewed in this 
place and will be presented in abstract in a later issue. 


EDUCATIONAL BUREAU OF THE UNION PACIFIC 
RAILROAD 


CENTRAL RAILWAY CLUB. 


Dexter C. Buell, chief of the bureau, presented a paper at the 
November meeting of the Central Railway Club in which he 
pointed out the reasons for the organization of the educational 
bureau and briefly recounted the principles on which it was 
founded, its method of operation and the results that had been 
obtained after about a year's experience. 

In the October, 1909, issue of this journal, page 392, will be 
found a brief description of this unique departure in railroad 
educational work. At the present time Mr. Buell states that the 


work of the bureau covers the following courses: 


Block Signal Maintenance and Op- Surveying and Mapping. 

eration. Railway Civil Engineering. | 
Interlocking. Railway Mechanical Engineering. 
Signaling. Locomotive Course. 
Elementary Electricity. Air Brake Course. 
Electric Light and Power. Gas Engines. 
Telegraphy. Motor Cars and Motor Car Opera- 
Telephony. tion. : 
Railroad Operation. Mechanical Drawing. . 
Train Operation. Sheet-Metal Pattern Drafting. 
Station Work. Boiler Construction and Repairs. 
Railroad Accounting. Machine Design. 
Freight Traffic, Refrigeration, 
Passenger Traffic. Car Building. 
Analysis of Statistics. Car Repairing. | 
Track Work in English. Shop Practice and Plumbing and 
Track Work in Japanese. Pipe Fitting. 


Although no attempt has been made to push this work among 
the employees, over 1,600 have already asked for assistance and 
of these 8o per cent. are at present in good standing with the 
bureau. The scheme of the work is along the lines of the cor- 
respondence school, and it has been found necessary to originate 
many text books. 


RAILROAD RELIEF DEPARTMENT 


NEW YORK RAILROAD CLUB. 

Joseph N. Redfern, superintendent of the relief department of 
the Chicago, Burlington & Quincy: Railroad, read a paper at the 
November meeting of this club discussing the importance, value 
and the results of a properly organized relief department, choos- 
ing the one on the Burlington, which is generally recognized 
as being among the best, as an example. The paper also touched 
upon the comparative justice of the two acts which are now 
being agitated before Congress, entitled the “Employers’ Liabil- 
Чу Act" апа “Тһе Workman's Compensation Act." 

On the Burlington Railroad a little over 50 per cent. of the 
employees are members of the relief department and about 8; 
per cent. of the permanent force are members. Practically all 
of the engine and train men have joincd and the average deat' 
benefit carried by them is $1,475. They carry an average dail 
benefit of $1.70 per day. The members are carrving $23,000,00¢ 
death benefit and $1,500,000 general accident death benetit. 

During the 21 vears of the existence of this department tht 
railroad company has expended $1,350,000 in paying operating 
expenses, which however does not include a large number ot 
items that are ordinarily included in operating expenses of a 
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department, for instance, office rent, work done by employees of 
other departments, etc. 

The annual reports of the secretary and treasurer of the club 
show a present total membership of 1,566 and an entirely satis- 
factory financial condition. 

Н. 6. Hayward, superintendent of motive power of the New 
Jersey Division of the Pennsylvania Railroad, the newly elected 
president, was inaugurated at this meeting. 


BOOK NOTES 


The Indicator Handbook. By Charles N. Pickworth. Cloth, 
142 pages, 5 x 772 inches. Illustrated. Published by D. Van 
Nostrand & Co., 23 Murray street, New York. Price, $1.50. 

This excellent little work constitutes a simple and eminently 
practical analysis of the principles, construction and operation 
of the steam engine indicator, and is to be commended for the 
clearness of its style in handling the subject from every point of 
view. Interesting chapters are included on errors of the indi- 
cator connections, of the reducing rig, and of the indicator, all 
of which are subjects which merit more attention than they 
have hitherto received. The book also contains a separate chap- 
ter devoted to the use of indicators in connection with gas and 
oil engines; while optical indicators, pressure indicators, etc., 
are also given attention. 


Machine Drawing. By Gardner C. Anthony. Cloth, 160 pages, 
6 x 7% inches. Illustrated. Published by D. C. Heath & 
Co., 120 Boylston street, Boston, Mass. Price, $1.50. 

The first edition of this book was very widely used in engin- 
eering schools of the better sort, and the improvements which 
the present edition represents should commend it to a still larger 
number of those interested in the subject. It has been the aim 
of the author to teach and encourage the use of concise, graphic 
terms by adopting the idiomatic phrases of the engineer, and to 
suggest many useful means for acquiring facility in this form of 
expression. The system of projection taught is that which the 
best practice demands, and examples have been selected with a 
view to establishing its principles with the least expenditure of 
time. The solution of geometric problems is required by prac- 
tical methods in use by draftsmen, as well as by the ordinary 
geometric construction. In particular the graphic statement of 
problems, which gives a definite layout, is a great labor saving 
device for both instructor and student. Тһе book contains 106 
illustrations and 228 problems. 


The “Mechanical World” Pocket Book and Year Book fot 
1910. Published by Emmott & Co., Ltd., 65 King St., Manches- 
ter, England. 388 pages, 4x 6, illustrated. Price 12 cents. 

This is the twenty-fourth edition of this valuable little work, 
and it is fully equal іп every way to the high value which has 
been set upon its predecessors. The book deals comprehensively 
with the usual engineering questions of design, construction and 
operation of machinery in general. There is a lengthy section 
on the shapes, speeds and feeds of cutting tools, with supple 
mentary sections dealing with milling cutters and twist drills. 
Entirely new sections on standard screw threads, high speed steel 
and its treatment, and constructive details of gas engines have 
been added since the last edition, and several additions have been 
made to the many useful reference tables with which the book 
abounds. It contains also a most complete index and a diary 
and memoranda of about бо pages for 1911. 


“Tue Errect ОЕ KEYWAYS ON THE STRENGTH OF SHAFTS,” by 
Herbert F. Moore, has just been issued as Bulletin No. 42 of 
the Engineering Experiment Station of the University of 
Illinois. This bulletin gives the results of tests to determine 
the relative strength of solid shafts and of shafts with keyways. 


A table showing power tansmission by cold-rolled shafting with 
keyways and a diagram illustrating the weakening effect of 
keyways are given. Copies of Bulletin No. 42 may be obtained 
gratis upon application to W. F. M. Goss, Director of the Engi- 
neering Experiment Station, University cf Illinois, Urbana, IIL 


COMMUNICATIONS 


ENGINEERING VS. GUESSWORK. 
To the Editor: 

In the November issue of the AMERICAN ENGINEER regret 15 
expressed that the reporters on boiler design at the Railway Con- 
gress did not assign reasons for their preferences toward the 
round-top or Belpaire boilers. If these reasons had been frankly 
given, would they not have read something like this: “On the 
X. & У. R. R. they had some trouble in the corners of some fire- 
boxes of this type” (which may, or may not, have been well 
designed), and “Mr. thinks this or that shape about 
right" How many roads have reached the decision after a 
thorough investigation of the availability and cost of mainten- 
ance of the whole firebox ends of an adequate number of boilers 
of each type in the same service, there being every reason to 
believe that each is the best of its type? Yet firebox troubles are 
acknowledged to be the great source of cxpense and delay in the 
motive-power department. 

Is this not one of many cases in which the unwillingness to 
investigate may be causing much needless expense? The con- 
centration of attention upon the business aspects of the motive- 
power problems have so far superseded interest in them as engi- 
neering questions that the investigations are superficial. Then 
many reports to the Master Mechanics’ and Master Car Builders’ 
Associations consist largely of tabulations of practices of the 
different railroads, established as indicated above; and practice 
of the majority prevails as “having stood the test of practical 
experience.” It is the belief of the writer that considerable 
expense could be saved on almost any railroad by more thorough 
and more independent engineering. G. E. 


POSITIONS WANTED 


СнтЕЕ DRAFTSMAN, MECHANICAL ENGINEER, ERECTING SUPER- 
VISOR OR ASSISTANT.—Man with sixteen years experience т rail- 
road motive power departments; 10 years served as draftsman 
and chief draftsman, and 6 years in present position as erecting 
and machine shop inspector in both car and locomotive depart- 
ments. Address X. Y. Z. 


DESIGNING ENGINEER.—AÀ first-class designing engineer on lo- 
comotive works, or tools and equipment. Familiar with modern 
shop methods and thoroughly original in ideas. Address С. У. Е. 


Car AND Locomotive DraFTsMAN.—Man with short experience 
on railroads and with car building companies wishes position as 
draftsman where opportunities for advancement are satisfactory. 
Address H. E. E. 


Ѕнор ForEMAN.—A practical man whose experience includes 
drafting room, roundhouse, erecting shop and machine shop 
work, and who is now foreman of one of the best and most 
efficient shops in the country, desires a better position where 
ability will receive reward. Address F. G. Q. 


MECHANICAL ENGINEER OR CHIEF DraFTSMAN.—Long experi- 
ence in the drafting room of railways; at present chief drafts- 
man; wishes position on a southern railway. Address Р. F. В. 


DRAFTSMAN.—Young man with two years’ experience in rail- 
road shop and drawing room desires a position in the west. 
Address J. C. H. 
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PERSONALS 


W. Е. Lowe has been appointed road foreman of engines of the Alabama 
Great Southern R. R. 


F. B. Cuirps, master mechanic of the Northern Pacific, with office at 
Spokane, Wash., died at Spokane last week. 


C. T. RiPLEY has been appointed assistant engineer of tests of the Atchi- 
son, Topeka and Santa Fe Ry. at Topeka, Kan. 


B. HorrMAN has been appointed assistant engineer of tests of the Atchi- 
son, Topeka and Santa Fe Ry. at Topeka, Kan. 


D. E. Зимлулм, master mechanic of the Union Pacific В. В. at Evanston, 
Wyo., has had his office removed to Green River, Wyo. 


Gro. DoNAHvE, formerly superintendent of the Readville shops of the 
New York, New Haven and Hartford R. R., has resigned. 


RvportPH Errzrv has been appointed master mechanic of the Kentwood & 
Eastern Ry., with office at Kentwood, La., succeeding John May, resigned. 


Е. E. Marsun, assistant master mechanic of the Pennsylvania В. В. at 
Trenton, N. J., has been transferred to the machine shops at Altoona, Pa. 


S. T. Harris has been appointed foreman of car shop at Pratt City, 
Ala., on the Birmingham Southern В. R., succeeding Н. W. Howell, re 
signed. э 


В. М. Ancwin has been appointed master car builder of the Birmingham 
Southern К. R., with office at Pratt City, Ala., succeeding J. М. Collins, 
deceased. 


Gro. WuirELEY has been promoted from road foreman of engines to 
master mechanic of District 1, on the Saskatoon division of the Canadian 
Pacific Ry. 


J. L. Burtrer, master mechanic оп the White River division of the St. 
Louis, Iron Mountain & Southern Ry. at Cotter, Ark., has been transferred 
to Crane, Mo. 


Е. A. Crrase, formerly general mechanical inspector of the Chicago, 
Burlington and Quincy R. R., has retired after almost 61 years of con- 
tinuous service. 


5. В. RicHamps, general inspector of the New York, New Haven and 
Hartford R. R., has been promoted to be shop superintendent of the com- 
pany's New Haven shops. 


С. В. Dosson has been appointed general foreman in the car depart. 
ment of the Rock Island Lines, with office at Cedar Rapids, Iowa, suc- 
ceeding C. Setzekorn, resigned. 


С. Н. Watxins has been appointed an assistant master mechanic of the 
Pennsylvania Railroad, New Jersey division, at Meadows, N. J., succeeding 
Edwin Schenck, Jr., promoted. 


E. B. Сизвевт, having resigned the office of superintendent of motive 
power of the Bessemer and Lake Erie К. R., has been appointed special 
agent of the motive power department. 


Н. C. Oviatt, master mechanic of the Western Division of the New 
York, New Haven and Hartford R. R., has been promoted to be general 
inspector, with headquarters at New Haven. 


Louis FrriscRBEIN has been appointed shop superintendent for the West- 
ern Pacific R. R. at Sacramento, Cal. He was formerly general foreman 
of the Chicago & Alton shops at Bloomington, Ill. 


J. Е. МсБокоуси has been appointed master mechanic of the Middle 
division of the Atchison, Topeka & Santa Fe Ry., with headquarters at 
Newton, Kan., vice Mr. E. E. Maclovec, transferred. 


Cras. D. CHANDLER has been appointed foreman of machine shop, Oregon 
Short Line R. R., at Pocatello, Idaho. Mr, Chandler was recently in a 
similar capacity at Springfield, Mo., on the Frisco lines. 


С. J. Srewart, master mechanic of the Central New England В. R., at 
Hartford, Conn., has’ been appointed master mechanic of the New York, 
New Haven & Hartford, R. R., with office at Waterbury. 
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Epwin Schenck, Jr., assistant master mechanic of the Pennsylvania 
Railroad, at Mcadows, N. J., has been appointed assistant master mechanic 
at the Trenton shops, succeeding F. E. Marsh, promoted. 
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ТозЕРН QUIGLEY, general foreman of the Chattanooga shop of the Cincin- 
nati, New Orleans and Texas Pacific Ry., has been promoted to be master 
mechanic of the Alabama Great Southern R. R. at Birmingham, Ala. 


H. B. Hayes, general foreman of the Danville, Ky., shop of the Cin- 
cinnati, New Orleans and Texas Pacific Ry., has been transferred to the 
Chattanooga shop of that road, succeeding Joseph Quigley, promoted. 


Oscar KUENZEL, formerly an editor on this Journal, has been appointed 
assistant engineer of tests of the Santa Fe, with headquarters at Topeka, 
Kansas. 


С. W. ГиалЕ has been made an assistant superintendent of the Idaho 
division of the Oregon Short Line R. R. at Pocatello, Idaho, in charge of 
mechanical matters, including the supervision of the Pocatello shops and 
roundhouse. 


Geo. А. Hornen, formerly roundhouse foreman on the Michigan Central 
R. R. at Michigan City, Ind., has been promoted to general foreman of 
the locomotive department, with office at Grayling, Mich., succeeding E. A. 
Keeler, transferred. 


Н. С. May, master mechanic of the Louisville & Nashville R. R., at 
South Louisville, Ky., has been appointed superintendent of motive power 
of the Chicago, Indianapolis & Louisville, with office at Lafayette, Ind., suc- 
ceeding O. S. Jackson. 


Ww. GARSTANG, superintendent of motive power of the Cleveland, Cin- 
cinnati, Chicago & St. Louis Ry. at Indianapolis, Ind., has been appointed 
also superintendent of motive power of the Cincinnati Northern К. R., witb 
office at Indianapolis. 


Frepericx В. CHiLps, master mechanic on the Northern Pacific Ry., 
recently died suddenly of apoplexy, being stricken while on an inspection 
trip to Spokane, Wash. He was 46 years of age and was formerly in the 
employ of the Great Northern Ry. 


G. M. Gray, mechanical engineer of the Bessemer & Lake Erie R. R., at 
Greenville, Pa., has been appointed superintendent of motive power, with 
office at Greenville, succeeding Е. В. Gilbert, who has been appointed special 
agent of the motive power department. 


С. Т. Boynton has been promoted from night foreman at Avon, N. Y, 
shops, Erie R. R., to be general foreman at the same terminal. Mr. 
Boynton succeeds H. Clay, who has been transferred to the Erie shops at 
Dunmore, Pa., as machine shop foreman. 


R. G. Smock, secretary of the St. Paul and Des Moines R. R., with office 
at Des Moines, Ia., will hereafter have charge of the purchase of ail 
materials and supplies. This is incidental to the resignation of W. J. 
Souder as auditor and purchasing agent of that railroad. 


Georce Hunter, former master mechanic at Palestine, Тсх., for the Inter- 
national & Great Northern В. R., and for the past few ycars master 
mechanic for the Kansas City Southern at Pittsburg, Kan., has been made 
master mechanic of the Missouri Pacific Ry. at Jefferson City, Mo. 


WiLLARD KELLS, master mechanic of the Lehigh Valley В. В. at Buffalo, 
N. Y., has resigned. Mr. Kells will go to the Atlantic Coast Line as 
assistant general superintendent of motive power with headquarters at 
Wilmington, N. C. Mr. Kells has been in the service of the Lehigh Valley 
for the last ten years. —_—— 


A. Р. PRENDERGAST, master mechanic of the Baltimore & Ohio В. В. at 
the Mount Clare shops, Baltimore, Md., has been appointed superintendent 
of motive power of the Baltimore & Ohio Southwestern R. R., with office 
at Cincinnati, Ohio, succeeding John Hair, resigned. This appointment 
became effective Nov. 16. 


Rosert Potts, who until his retirement from active service seven years 
ago was master car builder of the Michigan Central R. R. at St. Thomas, 
Ont., in which capacity he served for nearly 25 years, died recently, aged 
71 years. Since leaving the car department he had been general inspector 
of the Buffalo-Detroit division. 


W. Н. HAMILTON, division master mechanic at Argentine, Kan., on the 
Atchison, Topeka & Santa Fe Ry., has been transferred to Chanute, Kan., 
succeeding A. Mitchell, retired. Е. Е. Machovec, division master mechanic 
at Newton, Kan., succeeds Mr. Hamilton, and James McDonough, general 
foreman at Emporia, Kan., succeeds Mr. Machovec. 


С. М. Ноғғмам, assistant superintendent of the Oregon Short Line 
В. В. and the Southern Pacific Lines east of Sparks at Pocatello, Idaho, 
in charge of mechanical matters, has been appointed superintendent of 
motive power of the St. Louis, Brownsville & Mexico Ry., with office at 
Kingsville, Tex., succeeding John Nicholson, resigned. 


А. Dixan, division master mechanic of the Atchison, Topeka & Santa 
Fe Ry., at St. Madison, Iowa, has been appointed mechanical superintendent 
cf the southern district of the western lines, with office at Amarillo, Tex. 
He will have jurisdiction over the Pan Handle division and territory from 
Clovis, Tex., to Belen, but not including shops or roundhouse at Belen. 
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М. J. Drury, mechanical superintendent of the northern district of the 
Atchison, Topeka & Santa Fe Ry., at La Junta, Col, has now jurisdiction 
over the Albuquerque shops and roundhouse, which have been transferred 
from the coast lines to the northern district, Тһе latter now includes the 
Western, Arkansas River, Colorado, New Mexico and Rio Grande divisions. 


Г. К. Laizure has been promoted from general foreman of the Susque- 
hanna shops, Erie Railroad, to be master mechanic of the Cleveland shop, 
including the Mahoning division. Mr. Laizure has had a varied experience 
on the Erie R. R. as inspector for new equpiment and general foreman at 
the large shops, Hornell and Susquehanna, respectively. He succeeds H. B. 
Brown, resigned. 


Н. В. Brown, for several years master mechanic of the Mahoning Di- 
vision of the Erie R. R. at Cleveland, O., has resigned to enter the service 
of the Illinois Central В. В. at Memphis, Tenn., in а similar capacity. 
Before accepting employment with the Erie Mr. Brown's previous experience 
had been altogether with the Baltimore and Ohio R. R. as machinist, engi- 
meer, road foreman of engines and master mechanic. 


J. E. Муніғвір, formerly general superintendent of motive power of 
the Baltimore and Ohio R. R., and since leaving that road engaged in 
special mechanical expert work for several roads, has been appointed vice- 
president and general manager of the Kansas City Southern Ry., with 
headquarters in Kansas City. He succeeds William Coughlin, who had the 
title of general manager and recently resigned. Мг. Muhlfeld will be in 
charge of transportation, maintenance of way and equipment, and the 
engineering and purchasing departments. 


WirLiAM C. Ennis, for many years master mechanic of the old New 
Jersey Midland Railroad, and its successor, the New York, Susquehanna 
and Western В. R., died at has home in Paterson, М. )., on October 80, 
in his 66th year. Мг. Ennis at one time held the position of master 
mechanic on the Central New England R. R. and Delaware and Hudson 
R. R., in addition to serving the American Locomotive Company in various 
capacities. He was a member of the New York Railroad Club, and an 
associate member of the American Railway Master Mechanics’ Association. 


W. H. Doorey, master mechanic of the Alabama Great Southern В. В. 
at Birmingham, Ala., has been appointed superintendent of motive power 
of that company and the Cincinnati, New Orleans & Texas Pacific, with 
office at Ludlow, Ky., succeeding J. P. McCuen, retired on account of ill 
health. Mr. Dooley was formerly a resident of Paterson, М. J., and 
learned the machinist's trade in the old Grant and the Rogers Locomotive 
Works of that city. Before going South about ten years ago he was with 
the Erie R. R. at the Bergen junction ships. 


Силкікв E. Клкрліл, railroad representative of Manning, Maxwell and 
Moore, died suddenly in Buffalo, М Y., on Qctober 22. Mr. Randall was 
sixty-nine years old. Не had attained a wide acquaintance with railroad 
officials throughout the country, and his modest and unassuming demeanor 
with his readiness to oblige at any and all times had made them to a man 
his appreciative friends. Оп account of the death of his father he was 
obliged to go to work at the age of fourteen, at which time he became an 
apprentice in the Taunton Locomotive Works. At twenty-five he was chief 
engineer on a steamboat. А few years later he went with the Hartford 
Steam Boiler Works, in East Boston, where he was employed until 1879. 
On June 1, 1881, he entered the employ of the Hancock Inspirator Com- 
pany as mechanical engineer and salesman, and has been connected with 
them since that time. When Manning, Maxwell & Moore, Inc, pur- 
chased the Hancock Inspirator in 1900, Mr. Randall then became associated 
with that company and has represented its allied industries, the Ashcroft 
Manufacturing Company, the Consolidated Safety Valve Company, the 
Hayden & Derby Manufacturing Company and the Hancock Inspirator 
Company. Тһе funeral was held at Boston at 2 Р. м. on October 25th. 


CATALOGS 


IN WRITING FOR THESE PLEASE MENTION THIS JOURNAL. 


DzcomarivE Ілситімс Ovurrirs.— The General Electric Company has just 
issued a folder, No. B-3011, describing its decorative lighting outfits for 
Christmas trees. 


Рико Water TREATMENT.—The Dearborn Drug and Chemical Works, in 
& booklet entitled "The Treatment of Boiler Feed Waters," explains the 
Dearborn methods and gives much valuable information in connection with 
scale formation and boiler incrustation in general. 


Вот Cutters. Мот ТАРРЕВЅ АХО РїРЕ THreapvers.—Catalog No. 88, 
issued by Wells Brothers Co., Greenfield, Mass., describes and illustrates 
the complete line of the above Little Giant tools manufactured by the 
company and contains instructions for sharpening taps, dies ang die bands, 
with several thread tables of value. 
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METALLIZED FILAMENT INCANDESCENT Lamps.—General Electric Co. bulle- 
tin 4780 describes and illustrates the Gem lamp, which has a higher econ- 
omy and greater illuminating power than the carbon, although less efficient 
than either the tantalum or mazda. This bulletin supersedes all previous 
bulletins on the subject. 


GRAPHITE Propucts.—A new booklet has just been issued by the Joseph 
Dixon Crucible Co., of Jersey City, М. J., covering the Dixon line of 
products that are widely used in railroad service. The booklet runs to 
40 pages, and is quite attractively illustrated by means of photographs 
showing different views of railroad stations and yards, different types of 
locomotives, stretches of track, signals, bridges, etc. 


Тнеквміт Елі. WzrpiNc.— This interesting operation forms the title of a 
most complete catalogue by the Goldschmidt Thermit Co. 90 West St, 
New York. И is doubtful whether the subject could possibly be treated 
with more clearness in the same number of words than is exhibited in this 
book of 16 pages. It is finely illustrated from photographs which are 
directly to the point as explanatory of the text. 


Hor Merat УУоккімс Macuines.—The Ajax Manufacturing Co. has just 
issued a new catalogue which fully illustrates the various lines of the 
Ajax machines, together with the many products produced in them by the 
machine method. Тһе catalogue devotes several pages to the illustration of 
photographic reproductions of the wide range of forgings which are possible 
through the use of forging machines. Тһе book is also very complete іп 
useful reference tables in connection with this work. 


Cast STEEL Уліуев Амр Firrixcs.—The Crane Co., of Chicago, Ill, іп 
a special steel catalogue, presents the line of the above which they have 
been manufacturing for some time to meet the steadily growing demand 
for a superior grade of goods especially adapted for. high pressure saturated 
and superheated steam lines and extreme hydraulic service. Тһе catalogue. 
contains 64 pages and illustrates the steel valves and fittings which are 
ordinarily considered standard, with a variety of useful information in 
connection therewith. 


Dnarr Grar.—The Т. H. Symington Co., manufacturers of the Farlow 
draft gear, has issued a very attractive catalogue covering its features in 
detail which are associated with this arrangement. Тһе book contains 
several excellent cuts of the assembled gear and the various component 
parts. Two of its illustrations in particular are of much interest in demon- 
strating the ease and rapidity with which the "coupler without а yoke" 
can be removed when contrasted with the yoke coupler. 


Cutter Grinpers.—This is the title of a catalog issued by the В. К. Le 
Blond Machine Tool Co., of Cincinnati, O., which through the completeness 
of presentation becomes a treatise on the subject. Тһе book is hand- 
somely illustrated with many most interesting photographic reproductions of 
the Universal Cutter and Tool Grinder at work on actual operations. Тһе 
machine is shown at work on a wide range of subjects, including milling 
cutter teeth, cut-off saw, reamers, drills and mandrels. Тһе catalog соп- 
tains 70 pages and carries a great amount of useful information on this 
subject, 


Unit SwircH Contror.—The new Westinghouse hand operated switch 
control] is attracting much interest and favorable comment among railway 
men. Тһе company made this control an attractive feature in its exhibit 
at the Atlantic City Convention and has just issued a very complete cir- 
cular, No. 1189, descriptive of the system. Recent orders placed with the 
Westinghouse Co. for this HL control include equipments for the following 
roads: Ohio Electric Company, Illinois Traction Company, Peoria Кай- 
way & Terminal Company, Winona Interurban Railway Company, Indiana 
Union Traction Company, Alton, Jacksonville & Peoria Ry. 


ARTICULATED Comrounp Locomotive.—Bulletin Мо. 1006, issued by the 
American Locomotive Co., entitled "Manual of the American Articulated 
Compound Locomotive," clearly describes and illustrates this type of con- 
struction which has attained a considerable vogue in this country. Сов. 
siderable space in the bulletin is devoted to a description of the intercepting 
valve and its operation, and to the power reversing gear and by-pass valves. 
The bulletin is accompanied by a most elaborate inset drawing, covering 
the various positions of the intercepting valve under different conditions, 
which is a work of art in itself. 


ELECTRIFICATION OF THE CascapE Tunnet.—The General Electric Co. 
has recently issued a very attractive bulletin illustrating and describing 
the electrical equipment of the Great Northern Railway in the Cascade 
Tunnel Division. The section electrified is part of the main line, including 
the tunnel through the Cascade Mountains. The difficulties encountered 
before electrification and the manner in which they were overcome are told 
in Bulletin No. 4755. As similar conditions exist on other trunk lines, 
this pamphlet will be of interest to show the ability of electric traction to 
handle traffic satisfactorily on sections of other railroads where, owing to 
certain physical conditions, operation of the steam locomotive is unde- 
sirable. 
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WatrHour Merters.—A very instructive pamphlet on the principles of 
construction and operation of watthour meters has just been issued by the 
Westinghouse Electric and Manufacturing Company. Though in the form 
of a descriptive circular, the pamphlet goes at some length into the ques- 
tion of rates and the theory of meters, and points out the importance of 
the various features and adjustments of modern meters, both A. C. and 
D. C. Even to one reasonably familiar with the subject, the pages on 
“Selection of Watthour Meters" will bring out valuable points often lost 
sight of. The circular is well worth the attention of those interested in 
meter operation. Its title is Circular 1187. 


LocoMorivks ғов PasseNGER Service.—Record No. 67, issued by the 
Baldwin Locomotive Works, Philadelphia, Pa., illustrates and describes 
fourteen locomotives recently built by that company for passenger work. 
The designs shown include several wheel arrangements and cover a wide 
range іп weight and capacity. For high speed work where sufficient adhesion 
can be secured in a locomotive with two pairs of driving wheels the Atlantic 
type appears to be favored because of its large steaming capacity. The 
Record indicates that where the trains are so heavy that three pairs of 
driving wheels are required, the Pacific type is generally employed. Тһе 
Record maintains its usual attractive appearance and typographical excel- 
lence. 


NOTES 


ЗАРЕТУ Car Нкатімс AND LicHrING Co.—This firm announces that its 
office for the southeastern district, at Washington, D. C., has been removed 
{тот the Home Life Building to 506 Munsey Building. 


Burton W. Mupce & Co.—This company, which manufactures the Gar- 
land car ventilation devices, has appointed J. L. Phillips manager of its 
electric railway department. Car ventilation is a very live subject with 
electric railways, and Mudge & Co. have recognized this fact by organizing 
а department devoted to that particular line. 


GisHoLT MACHINE Co. ann ЈоѕеРН T. Ryerson & Son.—In connection 
with the association of interests which has been formed between these two 
companies, it is further announced that coincident with the new relation- 
ship, Edward T. Ryerson and Clyde M, Carr, of Joseph T. Ryerson & Son, 
become directors of the Gisholt Machine Co. 


Epcar ALLEN AMERICAN MANGANESE SrEEL Co.—Walter Brinton, super- 
intendent of the manganese steel department of the Taylor Iron and Steel 
Co. since 1895, has resigned to accept a position with the above company 
as consulting engineer. Mr. Brinton’s headquarters will be at the New- 
castle, Del., plant. 


RELIANCE ENGINEERING AND EQUiPMENT Co.—F. С. Bolles, commercial 
engineer of the Allis-Chalmers Co., has resigned in order to devote his 
entire time to the above company at 1417-1419 Majestic Bldg., Milwaukee, 
Wis., in which he has sn equal interest with C. A. Tupper and others. 
The company, which is taking on a number of additional exclusive agencies, 
will remove December 1 to 415, 416 and 417 Engineering Bldg., and will 
considerably extend the scope of its operations. 


Durr Manuracturinc Co.—Announcement has been made by this com- 
pany, of Pittsburgh, Pa., that it has acquired the business of William 
Forgie, Washington, Pa. The transaction implies the purchase of the 
entire Forgie plant, including its business and all rights and privileges of 
making the oil well jacks which were originated by William Forgie in the 
early days of the business. While the Duff company will continue to 
manufacture its own jacks, they will take up all of the original Forgie 
models and place them on the market. 


Jonn I. Rocers has opened a New York office in the City Investing 
Building at 166 Broadway, and will now use it as his Main Office. He is 
making а specialty of forging by the steam hammer, the drop hammer 
and the hydraulic press; of special rolling, such as railway tires and 
rolled wheels; of the use and manufacture of alloy steels; of machine 
shops and power plants and of general iron and steel works engineering. 
Mr. Rogers resigned from the Midvale Steel Company of Philadelphia 
about one year ago to take up professional practice and since that time 
has been engaged in consultation work and design along the above lines. 


Farts Номом Этлувотт Company.—It is announced by this company 
that Thomas F. Meek, 415 Moffat Building, Detroit, Mich., has been 
anpointed their representative for Southern Michigan, and the boiler trade 
in Toledo, О. Мг. Meek was secretary and manager of sales for the 
Detroit Steel Casting Company for twenty years, Не has a wide circle 
of friends and his genial disposition and excellent reputation should com- 
bine to make him-popular and successful in his new line of work. It is 
also announced that Frank R. Goehler has been appointed the Chicago 
railroad representative of this company, with office at 1143 Marquette 
Bvilding, Chicago, Ill. Mr. Goehler was formerly connected for some 
four years with the purchasing department of the A. T. & S. F. Ry. Ce. 


at Chicago, resigning to accept a position as Factory Business Manager with 
The Buda Company, at their works at Harvey, Ill. He is a young man of 
wide business acquaintance, with whom he enjoys a most excellent reputa- 
tion. 


FOR YOUR CARD INDEX 


Some of the more important articles іп this issue arranged for 
clipping and insertion in a card index. Extra copies of this page 
will be furnished to subscribers only for eight cents in stamps. 


Boiler Washout System Amer. Екс., 1910, p. 469 (December). 


Fully illustrated description of the National Boiler Washing 
Co.’s apparatus as applied in Corning enginehouse, N. Y. C. 
Lines. 


Coaling Station at Corning, N. Y. 


Amer. ENG, 1010, p. 463 (December). 

Reinforced concrete structure of the Holman balanced bucket 

type, coaling on three tracks. Steam heated, electric lighted and 

altogether an excellent example of up-to-date construction and 

arrangement. Does not have weighing hoppers. Built by Roberts 
& Schaefer Co., Chicago. 


Doors—Engine House Amer. Enc., 1910, р. 467 (December). 


Photographs and drawings showing the construction of the 
Pitt balanced doors as used for enginehouses, example being at 
Corning, N. Y., on the N. Y. C. 


Locomotive—2-6-6-2 Type,C. & O.Ry. 


Amer. Enc., 1910, р. 471 (December). 

Illustrated description of locomotives built by the American 

Locomotive Co. Very large boiler with 6 ft. 6 in. combustion 
chamber and 24 ft. tubes. Boiler is illustrated and described. 


Locomotive Terminal А мев. EnG., 1910, p. 461 (December). 


NEW YORK CENTRAL LINES AT CORNING, N. Y. 

Complete and fully illustrated description of a terminal con- 
structed from the standard plans of the М. У. С. & H.R R 
Has a 30 stall enginehouse. Large and fully equipped power 
house. An excellent machine shop. Re:nforced concrete coaling 
station, which is steam heated and electric lighted. 


Machine Tools—Lathes AMER. Емс., 1910, p. 490 (December). 


Illustrated description of recent engine and motor driven 
lathes designed and built by the American Tool Works Co., 
Cincinnati, 


Machine Tools—Readial Drill 


AMER. ENG., 1010, p. 488 (December). 
Fully illustrated description of very powerful radial drill built 
by the Fosdick Machine Tool Co. of Cincinnati. 


Machine Tools—Shaper Амер, ENG, 1910, р. 495 (December). 


Illustrated description of a 26-inch triple geared shaper. Built 
by John Steptoe Shaper Co., Cincinnati. 
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